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ees F-105 Thunderchicf, newest fighter-bomber of the U. S. Air Force, is one of more 

than forty types of turbine-powered aircraft using essential Hamilton Standard equipment. 
Superior engineering, research, and development, and years of experience stand behind 
Hamilton Standard’s leadership in production for outstanding aircraft—jet or propeller driven. 
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B. E Goodrich aviation products 
help make every flight a round trip 


From take-off to touch-down, an American pilot is 
surrounded by thousands of dollars of equipment that 
as one major function —to bring him back alive. 


Much of this equipment is supplied by B. F. Goodrich 
Aviation Products, where continual research and develop- 
ment is finding new ways to make flying safer, in com- 
mercial as well as military operations. 
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The BFG full-pressure omnienvironment suit at right, 
for instance, completely encloses the pilot from head to 
toe, provides an artificial environment at any operational 
altitude. Developed by B.F.Goodrich Aviation Products 
for the United States Navy, this suit enables a pilot to 
return safely even if his cockpit should become depres- 
surized. In case of bail out or forced landing on snow 
or water, it protects him from cold and exposure. 
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This high altitude suit is only one of many B.F.Goodrich 
aviation products that contribute to the important pro- 
gram of pilot survival. Several others are shown below. 
For help in designing specialized equipment to meet 
the rapidly changing needs of modern aviation, contact: 


BFGoodrich Aviation Products 
a division of The B.F.Goodrich Company, Akron, Ohio 
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BFG whccls, brakes, tires give BFG inflatable canopy seals 
Maximun) efficiency and safety maintain cockpit pressurization, BFG full-pressure suit provides safe, artificial environment for 
during tike-offs and landings. at any altitude...won’t blow out. pilots flying at high altitudes and protects against exposure. 
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BFG fuel cells resist high surge BFG pneumatic De-Icers pro- BFG heated rubber prevents BFG pressure sealing zipper 
Pressures by absorbing shock vide simple, dependable ice plane-crippling ice formationsat panels seal asphyxiating jet 
during catapult take-offs. removal for leading edges. critical points, such as airintakes. engine fumes out of cockpit. 
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ADVANTAGES AND AIRFRAME SHRINKAGE...ON IDENTICAL MISSIONS. 


Two available large jet engines 






8 passengers—2 crew 
Gross Weight: 45,000 Ibs. 





Four Small Jet Engines 


8 passengers—2 crew 
Gross Weight: 26,000 Ibs. 





Two Small Jet Engines 


4 passengers—2 crew 
Gross Weight: 16,000 Ibs. 











SMALL JET ENGINES... 


CHAMPION 
WEIGHT 
REDUCERS 











The new breed of high-performance, lightweight, small jet engines coming to life will 
broaden the horizons of jet aircraft design, performance. versatility and utility. 





Best of all, the new small jets will make possible lighter, less costly aircraft with per- 
formance to match the big planes of today. With power/weight ratios as high as 8 to 
1 and long range potentials of more than 10 to ], the small jets may power lightweight 
fighters, basic and advanced jet trainers, transports of half the size with proportion- 
ate savings in weight and cost. As the new airframes shrink, their performance and 
especially their versatility and utilitv expand. 


Performance and potential in a smaller package . . . this is the promise held out by 
the new family of small jet engines of the J83 type now under development and test. 





Fairchild Engine Division has long been a pioneer in aviation and a pioneer in power 
and is dedicated to the small jet engine concept. 
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FAIRCHILD 
ENGINE DIVISION 


DEER PARK, LONG ISLAND, N.Y. 












A DIVISION OF FAIRCHILD ENGINE AND AIRPLANE CORPORATION 
Test cell for the powerplants of tomorrow— 
a vital link in the chain of advanced re- WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 
search program at Fairchild Engine Division. 
Equipment, experience and design ingenuity 
—these are the elements in Fairchild’s pio- 


neering in small jet powerplants. 
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Probably the widest wheel ever built for its rolling diameter, it’s 
of forged magnesium by Goodyear — mounts dual tires, 
saves weight, stays within space limitation. 


Goodyear Tri-Metallic Brakes are the key to the braking ability 
of the B-58. Non-insulating-type lining allows up to 50% 
increase of kinetic energy absorption per pound of brake. 


Main wheels and brakes for the Convair 
B-58—designed, engineered and produced by 
Goodyear Aviation Products to meet 

this foremost jet bomber’s space, speed 

and load requirements. 


For information on advanced wheel and 
brake engineering, write: Goodyear, Aviation 
Products Division, Akron 16, Ohio, or 

Los Angeles 54, California. 
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More aircraft the world over land on Goodyear 
Tires, Wheels and Brakes than on any other kind! 
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The Army's Flying Platform 





The Air Force X - 
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Hiller research is now —" into three broad categories: 
helicopters, ducted fan aircraft, and tilt-wing propelloplanes. 





The Marines’ XROE - 1 collapsible Rotorcycle 





Atomic Age Demands Preparedness... 
NORE MOBILITY 


Never before in history has mobility meant so much to military 


planning and tactics. No wonder all the services, particularly 
the U. S. Army, look to the air—and VTO*—for the only road 


to revolutionary progress. 





Engineers: write for opportunities with an industry 
leader in an ideal California locale. 


' * Vertical Take Off 















Hiller Helicopters has one objective in its many research pro- 
grams for the Army, Navy and Air Force: to transform ideas for 
better VTO aircraft, capable of widespread practical applica- 
tions, from dreams to reality in the shortest time possible. 


/HILLER HELICOPTERS 


PALO ALTO, CALIFORNIA 
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THE FAO 


Furious speed . . . smashing primal power . . . overwhelming 











persuader for peace, this new Thundercraft*, more than any 
other .. . is designed to deliver Tactical Air Command's com- 


posite oir_strikeforce knockout punch at any target, any time! 


*Latest in the line. ,.The THUNDERCHIEF 





FARMINGDALE, LONG ISLAND, N. 


League and Cuil VA ae Jucongparable THUNDER-CRAFT 
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Keeping 
a fatal 
rendezvous 


in 4-D 


Any hunter who’s fired at a fast- 
flying duck knows you have to 
figure time—the 4th dimension— 
if you want the shot to meet the 
duck in flight... 


Now substitute an airplane 
taking full evasive action at 
40,000 feet or more, and conven- 
tional ways of aiming become ob- 
solete. Yet this problem is 
relatively simple, as was dramati- 
cally proved at the first tests of 
the Nike missile, jointly developed 
by Bell Telephone laboratories 
and Douglas. 


Even more complex than 
ground-to-air marksmanship is 
air-to-air gunnery, where oppos- 
ing planes top 1000 mph, and fire 
missiles that move twice that fast. 
It’s an entirely new science, based 
on principles first expounded by 
a Douglas scientist, and proved in 
repeated successful tests—even 
against unseen targets. 


Dramatic moment in aviation history, a Douglas-built Bri 
Nike-Ajax bores in on a drone bomber. 





Here is Nike-Hercules, soon to take over 
defense of U. S. cities from the earlier 
Nike-Ajax. Tripling the range of its pre- 
decessor, Nike-Hercules can be armed 
with a nuclear warhead, to knock out 


entire fleets with a single blast. 


Douglas engineers load the rocket pod of 
an F4D Skyray. Fire control problems 
at supersonic speed, naturally much 
greater than encountered at stable ground 
emplacements, are solved on principles 
developed by a Douglas engineer. Con- 
sistent hits can be scored by planes 
approaching one another at close to a 
mile per second, and even when unseen. 


A split second later finds the bomber in flames, 
as Nike-Ajax scores a direct hit. 








Gassing Up At 530 M.P.H. 


This Flying Pipe refueling system, developed by Thieblot Air- 
craft Company, vastly extends the range of jet planes, especially 
fighters. 


This hitherto-secret device is a packaged unit containing a 
“flying pipe” to enable fighters to transfer fuel at altitudes above 
30,000 feet and at speeds over 530 miles per hour. It should soon 
make fighter-to-fighter refueling commonplace. Formerly only 
slower planes could be used as tankers. 


The Flying Pipe is one of the outstanding new Thieblot projects, 
developed over the past two years under contract to the Aircraft 
Laboratory of Wright Air Development Center. 


The Flying Pipe is a prime example of the special abilities of 
Thieblot Aircraft Company in designing and producing aircraft 
components and ordnance. 


Other Thieblot contributions include a ballistics-data aircraft 
nose for cross-wind firing; purge mat systems for jet trainers; a 
boundary layer control system; a nose-wheel steering mechanism; 
an escape reel for ditched aircraft; and other equipment of ad- 
vanced technology. 


For both government and industry Thieblot is making to- 
morrow’s aircraft technology available today. 


THIEBLOT 


AIRCRAFT COMPANY 


DIVISION of VITRO CORPORATION of AMERICA 


RESEARCH « DEVELOPMENT ¢ ENGINEERING « PRODUCTION 
Engineering: 4924 Hampden Lane, Washington 14, D.C. 
Production: Municipal Airport, Martinsburg, W. Va. 
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PROPELLANT PROBLEMS? 


SOLID PROPELLANTS MAY BE THE 
ANSWER! Solid propellants are simple to 
handle and operate in the field . . . will not 
evaporate, slosh or spill... and many solids 
are non-corrosive — give off no toxic fumes. 


Phillips solid propellants work efficiently and 
reliably over very wide temperatures and 
pressures ,.. are highly stable... have 
shelf life of years... afford maximum pre- 
flight, inflight and tactical reliability... burn 
smoothly... are economical. 





Phillips can also supply solids with non- 
corrosive exhaust gas... low flame tem- 
perature ... very low explosive sensitivity. 


Phillips propellants are proved performers 
... let Phillips give you SOLID answers to 
your propulsion problems. 


Address all inquiries to: 


Rocket Fuels Division 
Bartlesville, Oklahoma 


1tLLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 
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IT’S A SMALLER WORLD. Air Force crews made avia- B-52s were refueled aloft from Boeing KC-97 tankers, 
tion history when they flew three Boeing B-52 jet bombers _ Previous ’round-the-world record was set in 1949, by the 7 
around the world, nonstop, in 45 hours, 19 minutes. The _ Air Force’s famous B-50 “Lucky Lady” —another Boeing, % 








THESE THREE BOEING B-52s are the first jets ever to _ the landing, the Air Force flight commander commented: 
circle the earth nonstop. They covered 24,325 miles, in- “‘With a plane like the B-52 and the fine crews we have, 
cluding a simulated bomb run off the coast of Asia. After the flight was strictly routine.” 


FIRST JET TANKER-TRANSPORT, the Boeing KC-135, is now in produc- 


tion for the Air Force. The KC-135 will greatly increase the efficiency of aerial SELLE BAL Ma 


refueling by delivering fuel at altitudes and speeds best suited to jet flight. 
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AMERICAN CAR AND’ FOUNDRY AVION v CARTER CARBURETOR , 


bringing new strength 


to the armed forces 
private industry 

and 
the free world 


ERCO, long a leading contributor to the field of air 
power, as a major supplier of flight simulators, tactics 
trainers*, weapons support systems, countermeasures 
and extensive engineering and manufacturing facilities, 
gains tremendous strength in combining with NUCLEAR 
PRODUCTS. As a result of this combination the ERCO 
facility at Riverdale (divisional headquarters) is now 
supplemented by a plant in Buffalo and a complete 
nuclear physicist-engineering staff in Washington, D.C. 


Today not only can you rely on ERCO to design and 
build the same high quality equipments as it has in 
the past, but you can expect an amazing range of new 
products which will be made possible by the joint skills 
of Nuclear Products and ERCO’s engineering and pro- 
duction teams. .. .. . Flight Simulators .. . . . Nuclear 
Research and Power Reactors . . . . . Weapons Support 
Systems and Equipment Nuclear Products for 
Defense and Peace .... . Electronic Countermeasures 
..... Specialized Machinery for Automated Production 
....« This is a new dimension in creative engineering 
and manufacturing available to you through Nuclear 
Products-Erco. 
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We use “lie detectors” for test equipment 


Mass PRODUCTION depends upon identical inter- 
changeable parts—even when they are manufactured 
in different plants, in various locations. 


Therefore, the constant use of true measuring and 
testing instruments is demanded throughout every 
step of modern manufacture. But these master “yard- 
sticks” can become worn or fatigued—and may “lie.” 

That is why the [T&T Standards Laboratory was 
established—a “lie detection” agency provided with 
the latest, ultra-precise instruments . . . employing 
Nature’s immutable standards of length, mass and 
time as references . . . to prove and certify electrical 
and mechanical measuring and indicating devices. It 
is regarded as one of the most completely equipped 


and fully staffed standards laboratories in private 
industry, and offers a convenient service supplement- 
ing and extending that of the National Bureau of 
Standards. 

And it is the major safeguard that guarantees the 
highest quality, reliability and performance of elec- 
tronic and telecommunication equipment manufac- 
tured by the divisions and associate companies of 
International Telephone and Telegraph Corporation. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, 67 Broad Street, New York 4, N.Y. 


The facilities and counsel of the ITaT Standards Laboratory are available to private companies, universities, foundations and U. S. Governmest 


Agencies. Write for information to 100 Kingsland Road, Clifton, New Jersey. 








Our future security depends on our ability to 
hold command of the supersonic front. Tech- 
nology must advance beyond the present limits 
of human understanding. Aircraft must fly at 
speeds far beyond what we now call supersonic. 

To this task North American brings its vast 
experience in supersonic aircraft—greatest in 
the Free World. Advanced concepts are being 
developed—as revolutionary tomorrow as these 
North American benchmarks of today: 

The F-100 Super Sabre. In 1953, the first 
production-line F-100 exceeded the speed of 
sound on its first flight. In 1954—two years 
before any other supersonic airplane became 
operational—the Air Force had F-100s in wing 
strength. There is still no Air Force operational 
supersonic airplane that can match the relia- 
bility, strength, and performance of the F-100. 
No other can match its tactical and combat 
versatility, or its endurance — dramatically 
demonstrated by recent record-breaking non- 


Schlieren photograph of supersonic flight patterns in wind tunnel. 


The formula that gives America its supersonic strength 


stop flights from London to Los Angeles, Los 
Angeles to New York, and New York to Paris. 

The X-10 Test Missile proved out the aero- 
dynamic design and flight-control systems of 
the Navaho intercontinental guided missile. 
The supersonic Navaho is American’s most 
advanced strategic weapon—and the closest to 
production. 

The X-15 Rocket Plane, now in production, 
will carry man higher and faster than ever 
before. It is setting the pattern for the Air Force 
of tomorrow. 

From the P-51 through the F-86 and the 
F-100, North American has designed planes 
with growth potential to use more power as it 
became available. It has translated this ideal 
performance into wing-strength reality—accu- 
rately, rapidly, and at lowest possible cost. 

The formula for supersonic strength in the 
future is supersonic experience today. North 
American has it. 


| A\ 
NORTH AMERICAN AVIATION, INC.ZWX 


Los Angeles, Fresno, Canoga Park, Downey, California; Columbas, Ohio; Neosho, Missouri. 


NORTH AMERICAN HAS BUILT MORE SUPERSONIC AIRCRAFT THAN ALL OTHER COMPANIES COMBINED 
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Peril in Single Service 

Gentlemen: In his letter published in 
the June issue of Amr Force, Mr. Dan 
McCarty assumes that were I better 
informed about the Single Manager 
Plan I would endorse merging the 
armed forces into a single service. 

In the American Mercury article to 
which Mr. McCarty refers, I praised 
the Single Manager Plan only because 
it had led to reduction of unnecessary 
duplication. Extension of such a sys- 
tem into the fields of research and de- 
velopment, tactics, organization and 
command can lead only to the impo- 
sition of a straitjacket on the forces 
not fortunate enough to gain control 
of the all-powerful General Staff. 

Mr. McCarty’s suggestion, that 
American officers are possessed of 
some built-in guarantee against the 
abuse of military power, attempts to 
set them apart from the rest of the 
human race. 

We have, so far, escaped the fate of 
Rome, of Napoleonic France, Ger- 
many, and the majority of the South 
American republics only because of 
the fine balance built into American 
government by its founders. The key- 
stone to that balance is the division of 
military power between the federal 
government and the states, to whose 
National Guard is entrusted the mis- 
sion of safeguarding “the right of the 
people to keep and bear arms.” Con- 
sidering the care which the founding 
fathers used in this instance, it is 
almost certain that they would have 
reacted violentiy to the massive con- 
centration of power involved in the 
single service idea. 

We have managed to avoid dicta- 
torship only because the division of 
governmental and military powers has 
made it impossible for either the 
overly ambitious politician or soldier 
to seize control in the single, rapid 
blow so essential to the coup. 

I agree wholeheartedly with Sena- 
tor Humphrey’s characterization of 
the single service idea as an attempt 
to “Prussianize” our military estab- 
lishment. Indeed, the disaster brought 
down on Germany twice in this cen- 
tury, in large measure by the General 
Staff mania, should be warning enough 
of the peril presented by the single 
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service proposal to both our national 

safety and our individual freedoms. 
William V. Kennedy 
Camp Hill, Pa. 


Thanks Much 
Gentlemen: Congratulations to the 
staff for the beautiful job on the cover 
story in your July issue. 
Milton Caniff 
New City; N.Y. 


Sock to the Jaw or Low Blow? 
Gentlemen: Whenever I take an in- 
dividual to task in my editorial col- 
umn, I grant him the right of personal 
privilege to reply. 

In your editorial of May 1957, 
“Hitting the AF Below the Belt,” you 
take me to task for an editorial pub- 
lished in the March 9 edition of our 
paper, The Arizona Daily Star of 
Tucson, Ariz., on “A 900-Million-Dol- 
lar Bobble.” Permit me to reply. 

As an editor of nearly a lifetime of 
experience on the daily firing line of 
public opinion I have found most 
times when men in public affairs get 
a sock to the jaw, they claim it is a 
blow below the belt. 

My editorial was a sock to the jaw 
and, from my experience in Washing- 
ton and elsewhere, the high com- 
mand of the Air Force needed it. 

My facts still stand. Jim Forrestal 
himself who, when I made a survey of 
public information with the idea of 
finding out how necessary it was to set 
up an office of public information in 
the Department of Defense, com- 
plained that I had failed to bring out 
the facts about the way the Air Force 
was, in 1948, spending unreasonable 
sums of money in retaining a public 
relations firm in New York to help it 
in its publicity. 

As for “A 900-Million-Dollar 
Bobble,” let me point out that the let- 
ter from Allen Dulles, whom I know 
well, to Senator Symington, whom I 
also know well, confirms my charges. 
The last three paragraphs of Mr. 
Dulles’ letter makes that plain. His 
primary duty is to evaluate and corre- 
late intelligence furnished him by 
others. The Air Force high command 
would have been derelict in its duty if 
it had not furnished information on 


Soviet strength. That it furnished this 
exaggerated information is  self-evi- 
dent. Where else could it have come 
from? What information did the Air 
Force furnish? 

That my information was correct a 
year ago, and Mr. Dulles was mis- 
taken, is confirmed by Mr. Dulles’ let- 
ter which you published in your edi- 
torial berating me. 

William R. Mathews, Editor 
The Arizona Daily Star 
Tucson, Ariz. 


ROPA Inequities ' 
Gentlemen: Recently in our wing tw 
ROPA-promoted majors were dropped 
shortly after receiving their orders be- 
cause no vacancy existed for them in 
their new rank. One was a senior pilot 
and approaching the 3,000-hour mark. 
The other was not far short of the re- 
quirements for his senior rating. Both 
were instructor pilots. 

On the same weekend which saw 
the majors dropped, processing pre- 
liminary to entering the wing was be- 


‘ gun by an officer in the same age 


bracket, WW II vintage, and still a 
second lieutenant, who had not flown 
a military aircraft since 1947. 

The former incident illustrates a 
presumably unintended result of 
ROPA which, if allowed to continue, 
could well do the USAF Reserve pro- 
gram more than a little harm. 

It could: 

1. Remove numerous experienced 
personnel from the active reserve. 

2. Create a morale problem. I've 
already heard such comments as, “It 
looks like they’re trying to get us out 
before we qualify for retirement pay: 

Most of us are in the 14-, 15-, 16 
years-of-service bracket and have our 
twenty-year requirement at _ least 
dimly in sight. Incidentally, the re 
marks were not made by either of the 
officers dropped but by those who. 
having seen the ax fall, felt for theit 
own necks. 

The instance of the officer begit 
ning his processing only serves to p!® 
vide an incongruity in an already ur 
just situation. Here we have two & 
perienced men swapped for one ine 
perienced man with no compensatory 

(Continued on page 21) 
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ypped Byou to read this ad, the Herman 
bh Nelson MC-1 portable heater is 
pilot connected to the Convair F-102A’s 
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Both 22d already sending volumes of 
heated or ventilating air where 
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ership of Herman Nelson Products. 
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rence in the portable heating and 
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The spirit 
is still at 
Roosevelt Field 


Thirty years ago, “The Spirit of St. Louis” 
took off from Roosevelt Field to initiate a 
new era of flight. Today, at this historic 
spot Arma’s creative engineering is also 
initiating a new era... designing and building 
inertial navigation systems, flight control 
systems, computers, automatic gun directors, 
and other electronic systems for the age of 


supersonic aircraft and missiles. 


This takes imagination and exciting 
technology. Interested? Contact AAPM@A... 
Garden City, N. Y. 


ARNIA 


DIVISION 


AMERICAN BOSCH ARMA 
CORPORATION 


5090 














& 


WE AVRO 4 


The name selected for the still 
secret AVRO CF-105 is symbolic of 
the pointed missile concept of this 
supersonic interceptor, being 
developed as the successor 

to the AVRO CF-100. 
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attributes such as youth to partially 


even the exchange. 
Furthermore, there is no great ac- 
gmulation of younger pilots recently 


Bseparated from active duty clamoring 


for admittance to the flying reserve 
program, at least in the prop-driven 
department, to justify this weeding out 
of WWII airplane drivers. 

And it is doubtful-if the inexperi- 
enced man, considering the age factor, 
will ever attain the experience level 
oh the two dropped in the time re- 
maining in which he may reasonably 
expect to be active as a pilot, 

I know that the two ROPA majors 
have recourse to VART units. But the 
word is that the VART program is un- 
able to absorb much rank due to the 
match-merge plan. Eliminate VART 
and you have left—to accomplish 
good years, pointwise—correspondence 
courses. 

Does the AFA know if there exists 
in high places an awareness of these 
inequities resulting from ROPAP 

Are such things occurring in other 
reserve units? The two I have men- 
tioned are not unique in the wing. I 
have cited them because both men 


were in my flight and I am acquainted | 


with the details. 

I suggest as a solution that a ROPA 
promotion be a sort of honorary thing 
to be used for retirement purposes 
oly, After all, the airlines don’t pas- 
ture their pilots so long as they are 
capable simply because they can’t 
place them as traffic managers or what 
have you after a stipulated number of 
years, 

Promotion in our outfit has become 
something of a dirty word. 

Capt. Harry E. Roman, AFRes. 
Evansville, Ind. 


e AFA forecast just such occur- 
rences when it stood alone in oppo- 
sition to ROPA three years ago. The 
legislation came in advance of a firm 
Program, a procedure AFA is con- 
vinced puts the proverbial cart before 
the horse. An Air Force ad hoc com- 
mittee has recommended dozens of 
amendments to the law and these 
recommendations are now being con- 
sidered at Department of Defense 

vel. A solution to the unit vacancy 
Promotion problem, however, seems 
far in the offing.—The Editors. 


Wings for Father Ross 


Gentlemen: Veterans of the Fifth Air | 


“orce who served in New Guinea dur- 
Ing World War II are invited to re- 
establish associations with that remote 
forner of the world by participating in 
(Continued on page 23) 
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In our modern 350,000 sq. ft. 
plant we can produce miniature 
assemblies as well as large con- 
sole requirements on a produc- 
tion-line basis. Our supporting 
engineers enable us to do the com- 
plete job from design through fin- 
ished product. 


Let Daystrom Instrument assist 
you in meeting your electronic 
product needs. One of our sales 
engineers is ready to discuss our 
qualifications with you. Write us, 
and he will call at your conven- 
jence. 


{UST OFF THE PRESS! Our New 
Facilities Brochure, Write for ua! 


DAYSTROM™M 
INSTRUMENT 


Archbalild, 
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Visit our Booth No. 315 at Wescon—Aug. 20-23 








Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we’re 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic—technologi- 
cal bench marks such as— 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


Hertner Electric « 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators. 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


GENERAL PRECISION EQUIPMENT 


the products of the GPE companies 
— particularly in the field of avia- 
tion—serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


me Ba) CORPORATION 


PRINCIPAL PRODUCING COMPANIES « Askania Regulator « GPL © Graflex « Griscom-Russell 


Kearfott * Librascope « Link Aviation * Pleasantville Instrument ¢ Precision Technology * Shand and Jurs * Simplex Equipment ¢ Strong Electric 





man aloft 


The pilot — before he set eyes on this 

jet, before he set hand to the actual controls 
had already “flown” it. He learned how, 

n the ground, in a Link F-102 Simulator 

,,one of more than a million fliers who 
ve logged “Link time.” Millions more will. 


Military flight and fliers benefit im- 
leasurably from the systems and equip- 
ments developed by GPL, Kearfott, Libra- 
scope and the other GPE companies working 
aviation. Once these classified products 
ae released for civilian use, everyone will 


enjoy their benefits. 
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the “Wings for Father Ross” cam- 
paign. The purpose of the campaign 
is to raise funds for the purchase of a 
light twin-engine airplane for the 
Mount Hagen Mission in the Bismarck 
Mountains of New Guinea. Plans in- 
clude a delivery flight across the 
Pacific following the same island-hop- 
ping route taken by Fifth Air Force 
planes in 1942-43. 

Father William A. Ross, of Kingston, 
N. Y., who went to work among the 
natives in 1940, is still operating the 
Mission at Mount Hagen today. In his 
sixteen years of service in New Guinea, 
he has seen the Japanese and the 
Americans come and go. While Ameri- 
can servicemen have long since re- 
turned to their homes, Father Ross 
carries on, comforting and educating 
the same simple black people who car- 
ried out’ our wounded, rolled the 
fifty-gallon drums of gasoline for our 
fighter planes, and provided our troops 
with a glimpse into the stone age, 
during the New Guinea campaign. 

The Mount Hagen Mission itself, 


* 5,500 feet above sea level in the heart 


of the Bismarck Mountains, became a 
favorite checkpoint to Fifth Air Force 
pilots and crew members, many of 
whom had the pleasure of afternoon 
tea with Father Ross after landing on 
the Mission’s short grass strip. 

With the wholehearted approval of 
the Divine Word Missionaries of 
Techny, Ill., the “Wings for Father 
Ross” committee is attempting to con- 
tact fellow Fifth Air Force veterans of 
the New Guinea campaign to finance 
the gift. Those wishing to participate 
can send their contributions to Wings 
for Father Ross, 9 Manor Place, Hun- 
tington Station, L. I., N. Y. 

R. Van Steenbrugh, Chairman 


The Civil Air Patrol needs you and 
other ex-AF people to help teach avia- 
tion to the young people and to pro- 
mote aviation and the concept of air- 
power. It is interesting to note that of 
the sixty senior members in Dallas 
Squadron, CAP, we have four former 
Air Force people, including myself. 
The rest are businessmen, pilots and 
houséwives interested in working with 
young people and promoting aviation. 

It is rather interesting to note that 
there is not one person in this squad- 
ron from the aviation industry, very 
few from the Air Force, and no wives 
interested in promoting their hus- 
bands’ interest in aviation business. 
Just people in other industries and 
businesses promoting aviation. A bad 
case of “Let George do it.” 

If you know of reservists who 
would like to earn points working in 
this program, send them out. If you 
know of any Air Force or airline pilots’ 
wives who would like to learn more 
about flying, send them out. They can 
help on the paper work and girl cadet 
encampments. Do you know of extra 
money lying around? Send it out, too. 
These aircraft are expensive to keep 
up. Do you know any pilots willing to 
give up a Saturday afternoon to fly 
cadets on half-hour orientation rides? 
The program needs this help. And I 
feel that the Air Force and the avia- 
tion industry need this program. 

Maj. Deane H. Miars, CAP 
Dallas, Tex. 


Gentlemen: The Air Force Associa- 
tion has long given voice to the need 
for introducing American youth to the 
Air Age in order to provide for an air- 
minded citizenry and a source of avia- 
tion manpower. 

The Civil Air Patrol has, in its Cadet 


The coordinated resources of the Huntington Station, L. I., N. Y. 


companies of the GPE Group, so ef- 
lective in anticipating and meeting 
the needs of flight, serve with equal 
efectiveness other industries suchas: 


\utomatic Controls and Instrumentation 


program, a means of effectively fill- 
ing this need, but only limited success 
has been met. Basically, nothing is 
‘wrong with the program itself. What is 
lacking is the dynamic support which 


Abreast of the Air Age 
Gentlemen: In answer to Mr. David 
S. Rolston’s letter in the “Air Mail” 
section of your June issue: 

As an ex-B-17 pilot I concur with 


Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


Por brochure describ- 
lg the work of the 
ON PE Group, write to: 


MENERAL PRECISION EQUIPMENT 
ssl MPMORPORATION, 92 Gold Street, 


i | 
ect’ BY York 38, New York. 
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your problem. I found that the avia- 
tion world was passing me by, but you 
don’t have to sell your soul to keep 
up with both today and tomorrow. I 
solved the problem by joining the 
Civil Air Patrol. 

I found that you have to study and 
keep learning just to keep even with 
the young cadets in this program 
(boys and girls between the ages of 
fourteen and eighteen years). I found 
myself sitting in jet simulators, taking 
jet orientation rides, and making field 
trips through the local Air Force facili- 
ties, where, incidentally, I’m welcome 
as a member of the Air Force Auxiliary. 


only AFA can provide. 

The AFA has been cooperating 
with the CAP to a certain extent, but 
much closer teamwork is needed to 
keep America oriented to the Air Age. 

Cadet A/2C Charles P. Marchetti 
Medford, Mass. 


Gentlemen: I am a Civil Air Patrol 
Cadet and naturally am interested in 
the future before me in aviation. I 
wish to congratulate the staff of Ar 
Force Magazine for printing such fine 
articles as those written by Flint O. 
DuPre on Air Force careers. 

Harold P. Nielsen, CAPC 

Oakland, Calif. 





What’s New With ir RED AIRPOWER 


Here’s a summary of the latest available information on Soviet air intelligence. 
Because of the nature of this material, we are not able to disclose our sources, 
nor to document the information beyond the fact that the sources are trustworthy. 


Much has been said in the United States and Great 
Britain about the destructive power of nuclear weapons 
being so great that neither the US nor the USSR would 
use them in the event of war. So far, ninety-nine percent 
of the public statements on the question have been made 
in the West, until last March, that is. In Moscow, on 
March 14, 15, and 16—during a conference of Soviet army 
and navy men who had distinguished themselves in mili- 
tary and political training—Marshal Zhukov, Russian De- 
fense Minister, spoke out on the subject. As quoted by 
Pravda, he said: 

“There is no nook and cranny in the world where an 
aggressor can now hide. The Soviet air forces are able to 
inflict devastating blows against any opponent, no matter 
where he is or where he may hide. 

“During my trip [earlier in the year] to India, Burma, 
and other countries, I was asked whether atomic or hydro- 
gen weapons would be used in future wars. I also heard 
the argument that because these weapons could destroy 
both sides if used there would be no sense in using them. 
It is clear, the argument ran, that under such circum- 
stances atomic weapons would not be used, just as chemi- 
cal weapons were not used in the last war. 

“I say that such questions and arguments are incorrect. 

“First, atomic weapons are being introduced more and 
more to replace conventional weapons and will be intro- 
duced increasingly in the near future (unless they are 
banned), and in the event of a major armed conflict atomic 
weapons will inevitably be used as a basic means of in- 
flicting defeat. 

“Second, chemical weapons were a supplement to con- 
ventional weapons in the past, and opponents could carry 
out assignments with conventional weapons without re- 
sorting to chemical weapons. But, as I have already stated, 
atomic weapons will be introduced widely against troops 
as a tactical weapon. 

“We hold that the Soviet armed forces should be per- 
fectly prepared both to defend our homeland and troops 
against atomic weapons and to make effective use of 
atomic and hydrogen weapons, and should inflict dev- 
astating counterblows on aggressors immediately if neces- 
sary. We should base the training of our troops on the 
fact that our probable opponents have adequate amounts 
of these weapons and sufficient means for delivering them 
against our territory. This circumstance obliges our armed 
forces—especially the country’s antiaircraft defense and the 
air forces—always to be ready to cut short any attempt by 
an aggressor to carry out a sudden attack on our country.” 

= = +d 

By way of clarification: There is a surprising amount 
of duplication of last names among the upper hierarchy 
in Russia, two of which should be noted in connection 
with Soviet aviation. 

First, the name Yakovlev. A. S. Yakovlev is the aircraft 
and helicopter designer who turned out the YAK fighters 
of World War II and the twin-rotor helicopter called 
Horse. N. D. Yakovlev is a Marshal of Artillery in the 
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USSR. He is believed to be the driving force behind Soyi 
missile development. — - 

Second, the name Mikoyan. Artem I. Mikoyan is 
Armenian aircraft designer after whom the MIG sé 
of fighters is named, ranging from the MIG-9 to 
MIG-21. His brother—Anastas I. Mikoyan—is a leadj 
political light in the USSR as head of the Ministry 
Trade. It was the latter who sweet-talked the British i 
selling Russia some Rolls-Royce Nene I and Derwent? 
engines in the late 1940s. The Nene later powered brothe 
Artem’s MIG-15 fighter. 4 
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As this column reported earlier (April 57), the R sian 
are bending every effort to get their earth satellite orbit 
ing around the world before the US Vanguard projed 


can get off the ground. Now the Soviets say they haw 


completed work on the rockets and instruments requited 

This latest announcement, contained in Pravda, is the 
strongest statement made so far by the Russians in sajill 
that they will launch their own earth satellite during? 
International Geophysical Year. 

a * oO 

Despite the. strong indications of differences betwee 
Moscow and the satellite countries that the Western 
delights in reporting, the fact remains that such satellité 
as Poland continue to manufacture Soviet aircraft, 
cluding military types. 

Czechoslovakia long has been a producer of MI 
aircraft, and now Poland, though restive under 50 
sovereignty, is turning.out MIG-17s under license # 
addition, Poland showed its prototype SM-1 helicopt 
(Russian MI-1) at the Paris Air Show and it has its me 
ZUK helicopter on test. 

= * 2 _ 

The Russians apparently are using two versions of tf 
probe and drogue system for in-flight refueling. Biso® 
have been observed with a long probe stretching ol 
from the nose. Otherwise, the Soviet press has fea 
sketches of wingtip and fuselage drogues which trail be 
hind the airplane (TU-4) and to which interceptors matt 
up by means of a small probe located in the right wing 
not far from the pilot’s cockpit. | 

+ 

Russian pilots say that only about twenty-five TU-104 
will be built by Russia before the aircraft is to be supé 
seded by more advanced types. Russian air transports 
logically should be longer range than those used in most 
countries in the West, since the longest routes they might 
want to fly are more akin to the distances encounter 
in crossing the Pacific Ocean by air than crossing the 
continental US or the Atlantic. 

Latest long-haul route the Soviets are talking about 5 
Copenhagen to Moscow to Peiping and Tokyo, Once estab- 
lished and with proven equipment, such a route might prov’ 
popular for travel between the US eastern seaboard al 
the Far East, with holiday stops in one or two Europe? 
cities and thence by the most direct route to Tokyo.- 
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One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

m The dials “read” the key unit in 
Ground Speed & Drift Angle Gpt's revolutionary Doppler auto- 
Any Time, Anywhere, Any Weather Mavigation systems. Other phenom- 


enal units in these systems tell where 


AEE Dnt, 


you are and how to get where you’re 
going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 

GPL’s auto-navigators are the re- 
sult of GPL’s harnessing of Doppler- 
effect to air navigation—an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier. 


Every plane a weather station 


The solution to the costly problem of unpredict- have already revolutionized military flight and hold 
U-104 Mble weather is inherent in GPL ground speed and the same bright promise for all aviation as they do 


3 pe intt angle measuring equipments. These airborne for meteorology. The vast potentialities of the GPL 
insp 


tuto-navigation systems that tell fliers where they are Avionics systems have only begun to be explored. 
in mY moment, coupled with weather-data-recordi 

might , coupled with weather-data-recording 
unter! ts, can make every plane a weather station. 
ing the With complete, continuous weather data and 

sition reports globally from all altitudes, forecast- 

bout s #F will be able to predict next week’s weather. To 
e estab MUcraft operators, crew and passengers this means Sa 
at prove nore economical, more comfortable and faster flights. GENERAL PRECISION EQUIPMENT CORPORATION 
ard al GPL self-contained auto-navigators were devel- 


_ ned in conjunction with the USAF (WADC). They GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 
Om 


aust 199) SINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Managef. 








The Martin TM-61 Matador, deadly ground-to- 
ground tactical missile of the USAF, already is 
standing guard over free Europe’s Eastern fron- 
tiers. And with the help of a Link radar signal 
simulator for the Matador, the potent weapon 
soon will be controlled by the world’s best- 
trained missile guidance crews. 


The Link simulator, which the Air Force re- 
cently incorporated into its state-side training 
programs, serves as a “‘stand-in”’ for the valuable 






AVIATION, Inc. 


SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 
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MISSILE SIMULATOR 








Link Simulat Ors — rehearsal for reali 


Matador during simulated training missions. 
Using their own operational missile control 
equipment, guidance crews can direct the make- 
believe Matador from launching to a direct hit 
on an “enemy” installation... and the simulated 
mission is just as realistic as an actual one. 


Link simulators furnish American defense teams 
with today’s practice that becomes tomorrow’s 
reality—with greater economy and efficiency 
than ever before. 


Pioneer and World’s Leading Producer_of Flight Simulators 


NEw voR XK 





make a note...PARTNER... 
DON’T MISS THE BIG 


IN BIG Datias September 1958 


Hotel Reservations at AFA's 


Rca National Convention 
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“TO SUM UP, WE HAVE OBTAINED THE wea RESULT 

THAT THE VARIOUS DEVICES BEING CON 3IDERED 

ARE FREE OF DISTURBANCES CAUSED BY THE VEHICLE 

ON WHICH THEY ARE MOUNTED ONLY IF THE 

OSCILLATORY PERIOD EQUALS 84 MINUTES.” 
; M. SCHULER, 1923 


T=2 1'V5=84 MINUTES 








Inertial Guidance was made possible 
only after 30 years of developing precise 
enough components to instrument the 
earth’s radius pendulum. For more than 
10 years, Kearfott has been developing 
and producing floated gyros, accelerom- 
eters and computer elements for inertial 
applications. For over 7 years, these com- 
ponents have been applied to the inertial 
systems now in development, flight test 
or quantity production at Kearfott. 
Today, Kearfott is unique in the field of 
inertial guidance. By virtue of the com- 
ponents now available and the develop- 
ments under way, coupled with our ex- 
perience in precise navigation systems 
and inertial guidance, only Kearfott of- 


i 


INERTIAL SYSTEM 
PLATFORM 


This three gyro inertial platform 
is representative of the units 
now in production at Kearfott. 
It incorporates accelerometers, 
floated rate integrating gyros, 
data transmitting components 
and basic structural designs 
which exemplify the current 
state of the art. 


Kearfott also manufactures the 
integrators and computers 
associated with this platform 
to provide precise inertial 
auto-navigators for every 
airborne application. 


Supplementing the Inertial Guidance Systems, there are in 
production at Kearfott, precise 3 axis reference systems typi- 
fied by the examples illustrated below. 


fers the advantages this experience implies. 


KEARFOTT COMPANY, INC. 
LITTLE FALLS, N. J. 


SALES AND ENGINEERING OFFICES: 
1378 Main Avenue, Clifton, N. J. 


MIDWEST OFFICE 
23 W. Calendar Ave. 
La Grange, Ill. 


SOUTH CENTRAL OFFICE 
6211 Denton Drive 
Dallas, Texas 


WEST COAST OFFICE 
253 N. Vinedo Avenue 
Pasadena, Calif. 


CENTRAL GYRO 
REFERENCE SYSTEM 


Based on a 3 gyro 3 gimbal 

25 pound stable platform, this 
system provides a precise 
vertical reference (2 milliradians 
under all dynamic flight 
conditions) and serves as an 
all-latitude Compass System 
with 1° per hour random 

drift rate. 


ALL-ATTITUDE 
COMPASS SYSTEM 


The 3 gyro 4 gimbal platform 
illustrated weighs 23 pounds. 

It provides a precise 

all-latitude compass system for 
high performance fighter 

aircraft. Azimuth drift rate, 

less than 1° per hour. Also provides 
precise vertical reference. 


earfott 
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In Michigan a helicopter has helped 
build a church. It made five trips aloft, 
hauling prefabricated steeple sections 
to be bolted in position on delivery. 

% * * 

By 1976, executive-type aircraft are 
expected to account for one-fourth as 
much business travel as all first-class 
business trips of 100 to 1,000 miles by 
railroad and scheduled airline. 

* * * 

The CAA now lists approximately 
300,000 active pilots in the United 
States. 

% * * 

In a recent year a total of 8,000,000 
passengers were carried on domestic 
flights in aircraft operated by the 





Army, Navy, and Air Force. Of this 
number approximately 4,800,000 pas- 
sengers were hitch-hikers—servicemen 
on leave. 


* sf * 

Some airports are so large that it is 
impossible to. see across them in bad 
weather, and taxiing aircraft often lose 
their way. CAA is remedying the sit- 
uation by installing seventy-four radars 
at major airports to enable the tower 
to direct straying aircraft to the ramps. 

* a & 

Small airports, according to CAA, 
are disappearing at the rate of 500 per 
year, 

% % * 

Two of New York’s airports—La- 
Guardia and International—jointly em- 
ploy 36,000 people. 

* * * 

There are 15,000,000 landings and 
takeoffs per year at major US airports. 
* % * 

Bangkok’s modern international air 
terminal is named “Don Muang” Air- 
port. In Thailand this means “useless - 
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ground” and refers to the fact that the 

land is too high for water to flow into 

it and can’t be used for growing rice. 
od * * 

Flying Tiger group passenger flights 
abroad carry up to 114 passengers in 
Super-H Constellations. Fares are as 
low as $225 round trip to Europe. The 
Tiger Line expects to make 150 such 
trips during the current tourist season. 

* * * 

CAB has approved an agreement 
between Slick Airways and thirty-two 
motor carriers to provide a coordinated 
transport service known as SurfAir. 
The motor carriers will get five per- 
cent of Slick’s airport-to-airport rate 
for all freight procured. 

% & = 

The helicopter, which has grown 
accustomed to unusual assignments, 
has now opened the way to a rich 
deposit of fertilizer deposited in caves 
by giant bats 60,000,000 years ago. 
Road access to the bat caves high 
along the canyon walls of the Colo- 
rado River was too costly, so helicop- 
ters strung the world’s longest single- 
span tramway to carry the fertilizer 
out. For the tramway’s lower terminal 
the ’copters flew in thirty tons of steel, 
eighty-five tons of sand and gravel, 
plus cement mixers and a two-ton 
tractor. 

& e = 

Malayan aborigines are experiencing 
their first taste of western civilization 
as a result of Royal Air Force supply 
flights into the otherwise impene- 
trable jungles. When the Prestwick 
Pioneers land with supplies for the 
isolated military forts, the natives 
ship out wood carvings and mats in 
return for lighters, lipsticks, watches, 
and underwear. 

= ® SJ 

Since the beginning of transatlantic 
air tourist services, five years ago, 
2,000,000 passengers have gone tour- 
ist and 1,000,000 first class. Of the 
tourist-class passengers, one out of 
three is under thirty years of age. 
One out of every four male tourists 
has his wife along. 

cod & Sd 
US and foreign carriers operating 
(Continued on page 31) 
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In support of the 2000 engineering 
personnel, that have made this 
equipment possible, are 4000 highly 
trained pfoduction technicians 
located in 14 Kearfott plants in 
New Jersey, North Carolina and 
California. To support this highly 
technical equipment in the field, 
Kearfott service and repair facili- 
ties offer the Yollowing services to 
both military and commercial users 
of Kearfott préducts and systems. 








FIELD SERVICE 


Any base, any | nt, at any time. 





SERVICE TRAINING 
Operation, maint@nance, overhaul. 


REPAIR AND OVERHAUL 


Air conditioned fagilities in Little 
Falls, N. J. and Pasadena, California. 





















HANDBOOKS AND SERVICE 
PUBLICATIONS 


Installation, Operation, Repair, 
Overhaul, Parts Idelitification. 


TOOLS AND TEST 
EQUIPME 
Incoming Inspection, 


offers the components or syst& 
essary for precise airborne coy 


detail. 


KEARFOTT COMPANY, | 
LITTLE FALLS, N. J. 


SERVICE FACILITIES 


1150 McBride Ave. 
Little Falls, N. J. 


253 N. Vinedo Ave. 
Pasadena, Calif. 





A SUBSIDIARY OF ei 
SENERAL PRECISION EQUIPMENT CORPORATION | 


29 























for 20 years...... 


EXPERIENCE AND VERSATILITY have earned for Librascope a position of 
leadership in the design, development and manufacture of computers and controls for 
military and industrial applications. Through extensive experience in the combination 
of electronic, magnetic, mechanical and optical design concepts, Librascope can offer 
an impressive capacity for achievement in the development of precision instrumentation. 
This knowledge, gained over a twenty year period, can be focused on your computer- 
control problem... with marked success! Your inquiry is invited. 


Engineers capable of significant contributions are invited to write Glen Seltzer, Employment Manager spc ca! 


LIBRASCOPE, INCORPORATED « 808 WESTERN AVENUE - GLENDALE, CALIFORNIA 





Librascope 


extends 


congratulations 


to the 


UNITED STATES 
AIR FORCE 


on the 


celebration 


of its 


GOLDEN 
ANNIVERSARY 


LIBRASCOPE, INC. 
GLENDALE, CALIFORNIA 
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across the Atlantic last year made 
21,000 flights. 

* = a 
There were no passenger fatalities 
during 1956 on any international 
flights operated by US air carriers. 
Domestic helicopter flights also had a 
perfect safety record. 

% * * 

In New York City a passing heli- 

copter stopped and airlifted firemen 


across marshy land that was prevent- 
ing them from getting over to a 
brush fire. 

* sf * 

The federal airways system handled 
817,000 instrument approaches during 
1956, a twenty-nine percent increase 
over the previous year. 

* * * 

Total CAA control tower operations 
in Charleston, S. C., exceed the num- 
ber of takeoffs and landings in either 
Dallas or Washington, D. C. 

a * & 

US airline passengers last year ate 
and drank $40 million worth of com- 
plimentary in-flight meals and snacks. 

& * * 

At Detroit City Airport a pilot re- 
cently received a $5 parking ticket for 
leaving his plane on a taxiway where 
parking was prohibited. 

& & * 

American Airlines accounted for 4.6 
billion passenger-miles of air service 
last year to hold the lead in total do- 
mestic operations for 1956. Eastern 
provided more coach service than any 


other carrier. 
* * *® 


National is the only airline that pro- 
vides more coach than first-class ser- 
vice. Last year fifty-five percent of all 
passenger-miles flown by National 
were tourist trips, compared to 
approximately forty-five percent for 
American and Eastern and only eleven 
percent for Capital. 

* * % 

World scheduled airlines are ex- 
pected to gross $4 billion in revenues 
this year. 

= ® * 

The big three cargo carriers in the 

United States last year were American, 
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Flying Tiger, and Slick, in that order. 
® 


a * 

Hawaiian Airlines is listed by the 
National Safety Council as holding 
the record for consecutive years of 
safe operation, having completed 
twenty-seven years of flying without 
a fatality. 

P 2 = * * 

Last year was the fifth consecutive 
year in which less than one fatality 
was recorded per 100 million passen- 
ger-miles of travel on the domestic 
airlines of the United States. 

*® * = 

During 1956 the world’s airlines 
completed 1.6 billion miles. of travel. 
Their planes were in the air 8.2 mil- 
lion hours. 

& = * 

Pan American’s new “undercover” 
terminal at New York International 
Airport will have four acres of roof, 
with overhang to permit planes. te 
load and unload protected from the 
weather. The new terminal will be 
capable of handling a 160-passenger 
jet every fifteen minutes. 

= = % 

A full year’s operation of Vickers 
Viscounts reveals direct operating 
costs of seventy-six cents per plane- 
mile and maintenance costs of $34.45 
per flight-hour. Average costs for 
DC-7 operation are $1.27 per mile 
and maintenance costs are $96.83 per 
hour of flight. 

* * & 

US scheduled airlines consumed 
1,400 million gallons of fuel last year. 
* * * 

Lumbermen in British Columbia are 
tackling the problem of bud worm in- 
festation with Grumman Avengers. 
Thousands of acres of timber will be 


sprayed this summer with DDT and 
diesel oil to stop the insects that eat 
the buds and needles of spruce, pine, 
and hemlock trees. 

* * * 

There are some 1,300 air taxi op- 
erators in the United States, providing 
service to all points served by an air- 
port. Fares range from twenty to sixty 
cents per mile, with night rates run- 
ning higher than daytime fares. 
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B-47 STRATOJET 


While building more than 1,500 Y-4 
bombsights for B-47 Stratojets, we improved 
original design, exceeded USAF 
specifications. Thorough testing at all stages 
of production assured perfect assemblies. 

We delivered on schedule! 


B-52 

We make Hemisphere Sights for the 

MD-9 tail defense system in the B-52 
Intercontinental bomber. This optical gunsight 
has a high degree of electronic automation. 

It calls for exacting manufacturing 

and environmental testing. 


B-58 HUSTLER 


The B-58 Hustler, the world’s first 
supersonic bomber, carries a series of key 
assemblies engineered and produced by the 
Mechanical Division under sub-contract 
for Emerson Electric Corporation. Military 
security prevents detailed description of 
these ultra-precise electro-mechanical units. 


CLASSIFIED 











These are some of the men, recognized 
leaders in their fields, who head the integrat- 
ed departments that team to provide complete 
systems service. 

From the left: Dr. Howard H. Baller (radar 
and countermeasures, computers); Dr. Cledo 
Brunetti, Managing Director of Engineering, 
Research and Development (electronic design, 
automation); Donald F. Melton(nuclear handling, 


for investigating our 


automation. equipment); Dr. John E. Barkley, 
Director of Research (solid state, infrared); Zeke 
Soucek (seated), General Manager; Dr. Carl L. 
Kober, Director of Development (radar, infrared 
and inertial systems); Harold E. Froehlich (bal- 
loons and meteorological systems); Dr. Otmar 
M. Stuetzer (microwave optics, semi-conductor 
physics); Dr. Gottfried K. Wehner (behavior of 
metals in space flight). 


3 GOOD REASONS 


engineering and production capabilities 


The top three United States Air Force jet 
bombers employ bombing or fire control sys- 
tems produced in part by the Mechanical 
Division of General Mills. 


Our exceptional combination of engineers 
and technicians, working as a unified team, 
can start from any stage in aircraft and missile 
systems and sub-systems: scientific research, 
development and design, production engi- 
neering or precision manufacturing. ~ 


Our other immediate activities encompass 
development and production of guidance sys- 
tems for missiles, including the Matador II. 
We are also doing developmental work in 
underwater ordnance, radar and infrared. 


We'd like to tell you more about how we 
combine conception with completion to pro- 
vide complete service on major assemblies and 
sub-systems. We’re anxious to answer your 
questions. Write for descriptive literature. 





General 





MECHANICAL DIVISION | Mills 
Nica 


Creative Research and-Development * Precision Engineering and Production 




















OFF THE DRAWING BOARD...INTO BEING 


The future is being shaped today on the 
drawing boards at Bell Aircraft. Impor- 
tant developments in such fields as guided 
missiles, aircraft, inertial guidance, nucle- 
onics, rocketry, electronics and helicopters 
are advancing steadily. 

The results of Bell’s continuous research 
programs and progressive, straight-line 
thinking are reflected in such current re- 
alities as the GAM-63 Rascal, a long range 
strategic air-to-surface guided missile built 
for the USAF—the automatic Aircraft 
landing system, for the Navy, Air Force 





and commercial application—the XH-40, 
first helicopter with turbine power—and 
the recently unveiled X-14, a new type 
aircraft that takes off and lands vertically 
but flies like a conventional jet. 

With such major developments to its 
credit, a keenly creative, active organiza- 
tion like Bell Aircraft works confidently 
toward future contributions both to na- 
tional defense and civilian industry—and 
to proving again and again that the surest 
way to get an idea off the drawing board 
and into being is to assign the task to Bell. 


hs Sei RR GE eS 


BUFFALO N.Y: 


Be sure to visit the Bell Aircraft display at Booth #241 DURING THE AIR POWER PANORAMA. 
THERE, BELL PRODUCTS AND FACILITIES WILL BE ON EXHIBITION PLUS CONTINUOUS MOTION PICTURES. 











RAF Group Capt. J. E. “Johnnie” Johnson (England's 
top World War II ace, thirty-eight air victories) had his 
first contact with the American Air Force in the skies 
over France. A formation of B-17s had rammed into a 
hornet’s nest of Focke-Wulf 190s. Johnson’s gaggle of 
Spitfires happened by and joined the fight, slicing through 
successive boxes of Fortresses “at a high rate of knots.” 
Writes Johnson, “I waggled my wings violently to show 
the American gunners the unmistakable curving silhouette 
of the Spitfire. This act of friendship was received by 
several well-directed bursts of machine-gun fire, and I 
lost no time ordering our withdrawal.” 

Confused and somewhat soreheaded, Johnson visited an 
American bomber base to find out why the unfriendly 
greeting. Johnson soon learned that the American air 
leaders were determined to follow up their theories about 
daylight tight formation bombing which the British had 
given up in favor of night operations. It was obvious 
also that the bomber boys wanted no close escort, simply 
a fighter screen thrown well ahead and to the flanks of 
their boxes and well out of range of their own guns. Any- 
thing that penetrated the fighter screen was assumed hos- 
tile. The Fortress gunners shot first, identified afterward. 
Johnson took his problem to RAF headquarters and out 
of such a small beginning came a RAF-USAF common 
doctrine on escort tactics. This was in late. 1942. And it 
is one of the many interesting sidelights told by fighter 
pilot Johnson in Wing Leader, his personal story from the 
Battle of Britain to the collapse of the Luftwaffe. (Ballan- 
tine, hard cover $3, paper cover 50¢.) 

Johnson’s story encompasses the whole European air 
war period. He joined the RAF Volunteer Reserve as a 
sergeant pilot in 1939, trained on weekends in Tiger 
Moths, was mobilized in September 1939. Commissioned 
in the summer of 1940, he began his Spitfire training and 
tangled with the Luftwaffe during the Battle of Britain. 

In ‘the Battle of Britain, Johnson maintains, “tactics 
developed by both sides formed the basis upon which 
our air battles were fought for the remainder of the war.” 
These he examines in detail along with the differing opin- 
ions on them held by those in high authority. 

He contrasts the performance and operational character- 
istics of the Hurricanes and the Spitfires vs. the Focke- 
Wulf 190s and ME-109s and 110s—and credits the Ger- 
mans with first devising the perfect fighter formation— 
the rotte—an element of two fighters, staggered, and sepa- 
rated by two hundred yards (the leader-wingman forma- 
tion). The RAF soon adopted it, as did the Americans, 
and it survived the test of time to be used in swirling 
jet combat in Korea by both the Sabrejet and the MIG-15. 
The German Schwarme, or two-pair element, was also 
copied by the RAF and called the “finger-four” formation. 

Johnson began his combat flying with the renowned 
Douglas Bader. He was fighting with Bader the day the 
great legless ace was downed and captured, and he later 
flew escort for the “safe conduct” RAF Blenheim bomber 
which parachuted a pair of artificial legs to Bader in a 
German POW camp. The ones Bader was wearing when 
he bailed out had been lost. 

In his many descriptions of air battles, Johnson grasps 
the deep feeling of the combat airman, and writes au- 
thentic, descriptive narratives. Always he returns to an 
analysis of the fighter tactics and strategy, both Allied 
and German. 
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airman’s bookshelf 


With high respect for the American Air Force, both 
fighters and bombers, he concedes the bomber “is the 
true instrument of airpower, and the fighter, when used 
offensively to assist the bomber . . . merely a means to 
an end.” Fighters should always be used offensively, to 
freelance, come to grips with enemy fighters, and indi- 
rectly support the bombers. The Luftwaffe, he maintains, 
fatally erred in this respect by sending over Britain large 
bomber formations with close escort. The RAF always 
knew where the fighters were. 

To the American Flying Forts and their determined 
daylight offensive deep into Europe he gives credit for 
final victory in the air. With a melancholy akin to jealousy 
he speaks of P-38s and P-47s which could escort the Forts 
far beyond the Spitfires, while the Mustang he calls—“a 
beautiful little fighter because it could fly as far as bomb- 
ers.” When the war stretched away from English shores 
it “became an American air show.” The number of air- 
craft involved in the air battle of Germany as well as its 
scope and intensity far exceeded the Battle of Britain. 
The Spitfire, which had achieved immortality in the 
earlier battle, played no part in this later conflict. 

“How we longed for a wing of Spitfires which would 
fly to Berlin and back,” he writes, for the Spitfire 9 was 
“the best close-in fighter of them all.” Unfortunately its 
radius confined it to short-range operations “while the 
Americans fought this daylight battle [over Europe] 
single-handed.” 

Throughout the narrative are interwoven the stories, 
exploits, and portraits of the men with whom he flew—the 
great heroes of the RAF. 

Except for six months of rest, Johnson flew in combat 
during the entire war. His book is written with typical 
British objectivity and flavor, with honest descriptive 
beauty, conciseness of statement, and with a complete 
lack of sensationalism. Perhaps it is this pleasant change 
from the usual personal combat narrative that makes it 
intriguing reading. He does not make himself a hero. The 
record does that for him. His determined effort to bring 
meaning, thought, and conclusion into a running story 
pegs it several cuts above the average. It is this feature 
which will .delight the professional airman and give the 
layman a view of combat air war that is rarely seen in a 
“popular” account. 

Reichsmarshal Herman Goering once asked General 
Adolph Galland; Chief of his Luftwaffe fighters, what he 
needed most to turn back the Americans. Galland bitterly 
replied, “Give me a wing of Spitfires.” And in Wing 
Leader the reader will see why. It is a solidly written, 
informative book that can be shared by the professional 
flyer and the layman alike. 

* * * 

Modern Airmanship, edited by Col. Neil D. Van Sickle, 
USAF (D. Van Nostrand, $9.75) has the earmarks of an 
airman’s bible. This monumental work deals with all the 
fundamentals of aviation and flight and is to airmen what 
Modern Seamanship has been to seamen for over half a 
century. : 

Van Sickle, former SAC wing commander, draws on 
military and civilian authorities in the various fields that 
make up the science of aeronautics—from design engi- 
neering through air traffic control to aeromedicine. Each 
chapter has been written by an expert, the whole being a 

(Continued on following page) 
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NEW! NEW! NEW! 


FOR HIGH SPEED 
eee lo}, Mi louati.i-m t leopgele). 7-1. bd 


DAYLIGHT LOADING FASTAIR... 


HIGH SPEED MOTION PICTURE MISSILE CAMERA 
This 16mm Camera accepts standard daylight load- 
ing spools in the n+.v 50’ and 100’ magazines... 
will withstand extremely high “G” loads in accelera- 
tion, vibration or shock. A full complement of lenses 
is now available, 


100’ FAST+ AA comsineo motion 


PICTURE AND OSCILLOGRAPHIC CAMERA 

... where economy is a factor. Features 100’ daylight 
loading spools ... speed ranges from 150 to 8,000 
pictures per second . .. can take pictures or oscillo- 
graphic recordings simultaneously or independently 
... three cameras in one. 


\Y 


8mm 

or 16mm 

MOTION PICTURE 
ANALYSIS 
PROJECTORS 


.«. for study and analysis 
of subjects filmed at high 
speeds. Projection with- 
out flicker as slowly as 2 
frames per second. Nor- 
mal projection (16 f.p.s.), 
frame by frame or still 
picture projection may be 
shown. 
WRITE for more detailed information, Inquiries welcome, 


FASTAK owision 


| 7 WOLLENSAK 


OPTICAL COMPANY 
is celotal-t-3 1-1) ee, oo 





AIRMAN’S BOOKSHELF 





CONTINUED — 


collaboration under the general direction of the editor, © 

The book divides into seventeen chapters: The Atmo- ¥ 
sphere, Modern Aircraft Types, Basic Aerodynamics and © 
the Theory of Flight, Airplane Structures, Propulsion, % 
Aircraft Instruments and Operational Equipment, Man in 7 
Flight (Human Factors), Basic Flight Techniques in Light 7 
Aircraft, Flying Higher Performance Aircraft, Weather, © 
Instrument Flying, Air Navigation, Flight Control Agen- 7 
cies and Flight Rules, Helicopters, Aircraft Maintenance, * 
The Arctic Pilot, and Modern Airports. 4 

Each chapter is laced with line drawings, photographs, = 
diagrams, and charts which illustrate, explain, reinforce, 7 
and supplement major points in the text. 3 

What makes this a useful book is the wide span of its = 
treatment. Not only will it satisfy the student flyer, the ~ 
private pilot, the airline captain, but also the military jet — 
pilot. A unique, definitive text, reference, and source book, 7 
it is the first comprehensive, authoritative work embracing © 
all the basic aspects of aviation and flight. J. B. Mont- 7 
gomery, former SAC major general, provides the foreword, © 


The USAF in Picture History 


The first extensive official picture history of military 
airpower appeared in 1947. Prepared in the AAF His- 
torical Office under the editorship of Maj. Jack T. McCoy 
(now Lt. Col., USAF Reserve and well-known aviation 
artist), The Official Pictorial History of the AAF (Duell, ~ 
Sloane and Pearce, $10) covers US military aviation from — 
ballooning in the Civil War through the atomic cloud over | 
Hiroshima. This classic photo documentation is now out 
of print and fast becoming a collector’s item, 

Bombs Away, edited by Nathaniel F. Silsbee (William 
H. Wise & Co., $3.95) came out the same year. This one 
deals with the AAF in World War II and was prepared 
under the personal narratives division of AAF Informa- 
tion Services. Top AF wartime commanders share bylines 
on the narrative. Its detailed photo coverage of World 
War II makes it a collector’s item, too. 

At war's end plans were afoot in the personal narra- 
tives division for an official picture history of each num- 
bered Air Force. Much of the work had already been 
completed when the economy axe fell. The projects were 
canceled and retired to the archives. 

Hundreds of unit picture histories, from squadron to 
wing level, came out of World War II. Many are excel- 
lent historical records, especially those written largely on 
the spot during combat from unit files and personal inter- 
views with the people directing and fighting the war. 
Some were published during the war, others in the years 
immediately following. 

An example of this type is Bridge Busters: The Story of 
the 394th Bomb Group, by Lt. J. G. Ziegler, USAF (pri- 
vately published, 1949)—a 182-page story of this Ninth 
Air Force B-26 unit from its activation on February 15, 
1943, through the war and into occupation duty in Europe. 
Ziegler provides an account of the unit’s combat ops, dots 
his account with names, individual actions, and events— 
things not found in the official records. 

The original limited distribution of these unit histories 
makes them priceless. They can be located mostly in the 
private libraries of one-time members of the “outfit.” The 
New York Public Library has perhaps the best collection, 
while the Air University Library and the Aeronautical Di- 
vision of the Library of Congress, Washington, each has 
some. 

Early commercially sponsored AF picture histories in- 

(Continued on page 41) 
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FRENCH CHESSMEN FROM THE HERMAN STEINER COLLECTION. (12TH CENTURY) 


STR A TEGI C WEAPON - closely shrouded in secrecy during years of develop- 


ment nd testing, the Snark SM-62, like the powerful queen in chess, is an important stra- 
tegic \ sapon. The Snark, America’s first intercontinental guided missile, is now scheduled for 
delive: y to the Strategic Air Command of the U.S. Air Force. Designed to deliver a nuclear war- 
head ts'a target 5,000 miles from its mobile launching platform, the Snark is a strong deterrent 
to any aggressor. Like the new Northrop T-38 supersonic jet trainer, the Snark was developed 
with Northrop’s realistic understanding of national defense budget limitations. These, and 
other \veapon systems designed and produced by Northrop, are examples of the continued cor- 
Porate effort to aid the defense department in maintaining “‘security with solvency” by using N QO R T H R O P 
the best resources of science and technology to develop low-cost solutions to defense problems. —nortHRor AIRCRAFT, INC. « HAWTHORNE, CALIFORNIA 
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Facilities. The modern Vought plant 
is equipped with the newest scientific 
tools for advanced research and devel- 
opment work. These facilities, com- 
bined with Vought capabilities, and 
complete systems experience, success- 
fully meet the challenge of complex 
jet-age production. 


Engineering. Engineering excellence is 
essential to the success of any aircraft 
manufacturer. Traditionally strong in 
this area of its operation, Chance Vought 
has long and successfully filled the role 
of a pioneer, with a long list of design 
“‘firsts”’ attesting to its engineering 
vision and ingenuity. 


F8U-1 Crusader. Very fast air 
superiority fighter with excellent 
performance characteristics, 
Speed mark set in winning 
Thompson Trophy eventis the first 
U.S. record beyond 1000 mph, 
The F8U-1 progressed from the 
| drawing board to squadron status 
| also in record time. 


Achievements of the past 33 months accentuate 
a 40-year record of outstanding leadership. 


On July 1, 1954, Chance Vought became 
an independent manufacturer of military 
aircraft and missiles. The aviation expe- 
rience logged by the company since its 
inception in 1917 was both a background 
and a springboard for the “new” organ- 
ization. Management structure was 
strengthened. The pace of R & D was 
stepped-up. New ideas were given wings. 
Here, briefly, are some of the results: 

The record-breaking F8U-1 Crusader 
made its first flight 9 months after 
Vought began independent operations. 
It was ordered into quantity production 
5 months later. In the spring of 1956, 
the Crusader finished carrier suitability 
trials...and then a production line 
model, combat-equipped, went on to set 
a new U.S. speed mark in winning the 
Thompson Trophy. The Crusader is now 
in squadron status, serving with the U. S. 
Fleet. 

At the same time, the Regulus I pro- 
ject took rapid strides forward. Eight 


years of previous Vought missile expe 
rience paid off in 1955 when Regulus! 
became operational with the Fleet. On 
station and ready-to-go during two: 
recent international flare-ups, Regulus. I 
proved its capabilities and versatility m 
successful launchings from carriers and 
submarines. One particular Regulus mix 
sile, a training and test vehicle, set a 
remarkable reliability record, flying 167 
test missions. 7 
And now, a supersonic new missile,’ 
Regulus II, is in “hardware.” The new 
missile has completed a large number of 
test operations, and has been placed it 
production ahead of its original time 
table. 
The schedule status of these complex 
systems projects is on record. So is thé’ 
high quality of performance. More a 
vanced projects now in — , oy mu:aRp 
work will continue these zg 
standards. Yes...things §& 
move fast at Vought. ™ 
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Regulus Il. New supersonic, 
longer range version of the highly 
successful Regulus I. Can be 
launched from carriers or sub- 
marines. Now in production, this 
high-performance new “‘bird”’ is 
another Vought project that is 
ahead of schedule, proving again 


that things move fast at Vought. 





Regulus I. First surface-to-sur- 
face missile to become opera- 
tional with the Fleet, and now 
serving aboard ship in the world’s 
trouble spots. In performance 
and reliability, Regulus I has set 
standards far in excess of expec- 
tations...proof. once more that 
things move fast at Vought. 
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The Canadair CL-28 is the most formidable search, strike 
and kill maritime patrol weapon in the air today. It is in 
quantity production for the Royal Canadian Air Force 
and is available for purchase. 


The CL-28—a direct derivative of the Bristol Britannia— 
carries the most comprehensive collection of electronic and 
other detection equipment ever assembled into one aircraft 
for locating, tracking and ‘fixing’ enemy submarines— 
whether submerged, ‘snorting’, or on the surface. Once 
contact is made, torpedoes, depth bombs and other offensive 
weapons are released. 


It was specifically designed for long periods of ocean patrol 
duty . . . tactical coordination with naval 

surface craft on defensive and offensive 

manoeuvres . . . convoy and search- 

rescue operations. 


The CL-28 will meet or surpass the re- 
quirements of friendly countries respon- 
sible for the defense of coastlines and 
sea approaches. For full information, 
write directly to vice-president/sales. 
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LIMITED, MONTREAL, CANADA 
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clude Paul S. Johnson’s Flying Squadrons: A Graphic His- 
tory of the USAAF (Duell, Sloan and Pearce, 1942, $3.50, 
now out of print). 

From the Korean War came a specialized picture mono- 
graph, The Greatest Airlift: The Story of Combat Cargo, 
by AF Capt. A. G. Thompson, PIO for the 315th Air Di- 
vision (published in Japan). This 465-page picture docu- 
mentation of the Korean Airlift is a comprehensive, de- 
tailed record of troop carrier and combat cargo from the 
beginning of the Korean War though the armistice and 
“Big Switch-Little Switch.” 

Various picture volumes of aviation and flight devote 
large amounts of space to military airpower and the USAF. 
Four in particular are noted: Paul S. Johnson’s Horizon’s 
Unlimited: A Graphic History of Aviation (Duell, Sloan 
and Pearce, 1941, $3.95); Lamont Buchanan’s The Flying 
Years (G. P. Putnam’s Sons, 1953, $5); Flying: A Pictorial 
History of Aviation (Year Inc., 1953)—containing 1,000 
captioned photos, limited narrative, describing flight from 
ancient mythology to rockets and missiles (the 1957 re- 
vised edition will appear this fall); and John W. R. Tay- 
lor’s A Picture History of Flight (Pitman, 1957, $5.95). 
The latter is a British original, leans heavily toward the 
evolution of flight in Europe, but covers the American 
scene adequately. 

The most ambitious picture history of them all is the 
recent Air Force: A Pictorial History of American Air- 
power, by Martin Caidin in cooperation with the USAF 
(Rinehart, $10). The author, a prolific aviation writer, re- 
searched the USAF photo files, industry, and numerous 
private collections. The result, a big, attractive, 231-page 
nine-by-twelve-inch book which tells in 400 captioned 
photos and 60,000 words of narrative the storv of the USAF 
from the Aeronautical Division in the Signal Corps (August 
1, 1907) to the present. 

The book has become a seller, despite the price, and it 
should. 

Caidin presents his narrative in a series of “digests” of 
eras, periods, and air operations spaced chronologically 
through the format, surrounded by and leading into pic- 
ture layouts. The brevity of these narratives precludes the 
use of detailed factual information needed in supporting 
opinion and generalization. It provides excellent fare for 
the layman, pleasant but not very definitive reading for the 
professional airman, the student, and the scholar. But the 
book was aimed at the man-in-the-street, and serves its pur- 
pose well. Specific facts, for the most part, can be found 
tucked into picture captions. 

One thing sure, Caidin’s frequent use of superlatives in 
stating opinion, such as “the best” fighter, “the greatest” 
bomber, is a high road to controversy. 

Pictures for the most part fall into “action” categories, 
portraying the weapon and the man—the two essential in- 
gredients of airpower. The selection on the whole is good 
for the striking, dramatic impact it spells. Many rare shots 
appear, lending flavor and variety. Unfortunately, much 
photo quality was lost in offset reproduction. 

The format is designed to carry the theme of airpower 

evelopment both in photo and narrative; to present the 
aircraft. the men, and the techniques of air combat which 
the author’ believes represent steps in air progress; and to 
show the evolution of the aircraft as a weapon system. 

What must strike even the casual browser of this book is 
the unique proportions Caidin gives to his content. About 
half the volume is on World War II, while the treatment 
fans heavily toward strategic bombardment. There is 
much emphasis on photos depicting the tragedy in air com- 

t, i.e., combat losses, wounded aircraft falling out of the 
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skies, men going down with their craft. Less of this and 
more good aerial views showing and analyzing target de- 
struction—the application and effects of airpower in a wider 
variety of situations—would demonstrate far more its de- 
cisiveness in modern war. 

The area of Air Force history least known about, both 
among airmen and laymen, stretches from 1907 to 1940. 
On the other hand, the period from World War II to 
the present is a critically important one, a period of com- 
plete airpower revolution; of conversion from conventional 
to jet; of development of new air weapons, new tech- 
niques, new theories, refined tactics, realigned doctrines— 
all in all, of greatest change. Yet the sections before and 
after World War II both rate secondary in space and treat- 
ment. 

Especially is this true of the post-World War II era. 
Caidin treats it briefly, giving the reader little about the 
development of the modern jet air weapons; the air re- 
search and development program out of which they have 
come; the air defense, tactical, and air transport aspects 
of the USAF; the progress in aeromedicine; and the missile 
and rocket program which scopes this period and since 
1954 emerges into top AF priority. 

If the book aims, as it says it does, to be “the definitive 
work on the achievements of American airpower to the 
present” it falls short of this goal, especially so in the post- 
World War II years. 

Despite its shortcomings, the book Air Force definitely 
makes a contribution to the literature of airpower and the 
USAF. 

—CapT. JAMEs F. SUNDERMAN 
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@ MISSILE FIRE CONTROLS 

@ ROCKET FIRE CONTROLS 

@ CAMERA CONTROL SYSTEMS 
@ SEQUENCE PROGRAMMING 
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Aeroproducts Ram Air Drive powers new 
“Buddy Store” — first successful tanker kit 








Driven by an Aeroproducts full-feathering four-bladed 
turbine, this self-contained power unit provides all the 
power needed for pumps and reels. Remote-controlled 
from inside the cockpit, the entire “Buddy Store” unit can 
be jettisoned in flight, restoring full combat performance 
to the tanker plane. 





KES ANY PLANE 











For detailed information on how Aeroproducts can assist you with your 
aircraft accessory designs, write on your company letterhead for 
28-page brochure, “Actuators for Aircraft’ and new design catalog, 
“Aeroproducts Ram Air Accessories.”’ 






Building / [hr Cday... Designing for lomornrow 


eroproducts fe 


ALLISON DIVISION OF GENERAL MOTORS « DAYTON, OHIO 


TANKER 


I CONVERTS a fighter or attack bomber into a high 

speed aerial.tanker in a moment’s notice. Quickly 
secured to rocket or bomb racks, the new lightweight 
“Buddy Store” makes any plane a tanker—without 
reducing its combat capabilities. 


This first successful ram-air-powered tanker kit i 
lighter in weight, more streamlined in shape and 
requires no plumbing or power take-off from the 
tanker plane. The “Buddy Store” is completely self- 
contained and self-powered. A single cockpit contd 
actuates the unfeathering solenoid. From here on al 
integral Aeroproducts Ram Air Drive Turbine sup- 
plies all the power required. 


Already in use with the U. S. Armed Forces, the 


“Buddy Store” further extends the combat range and 
flexibility of U. S. military aircraft the world ove. 
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NEW WEAPON, NEW CONCEPT 





An important new weapon for a new U.S. Army concept is now being delivered in quantity by Martin-Orlando. 
This is LACROSSE, a field artillery guided missile, developed to implement the combat concept of the Pentomic 
Ammy...a “fighting” Army consisting of self-sufficient highly mobile battle groups. LACROSSE will provide these 
battle groups with the shockpower of extraordinary speed, mobility and accuracy in heavy armament support of 
their operations. LACROSSE is the first generation of an entirely new kind of general purpose weapon. All of its 
‘mponents, consisting of the missile mounted on a standard Army truck and a guidance system, can be airlifted 
: advance areas. The missile is fired in the general direction of the target—without target data at the launching 
site. Its pinpoint accuracy is controlled by a forward observer. The Martin Company, with more than 10 years of 


degj ° . ° ° . 
gn, production and operational experience in guided missiles, today stands as a leader in this important field 
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The Remington Rand UNIVAC system streaks through 
data-processing problems for the Air Materiel Command 
... at almost unbelievably high speed. Such speed is a 
necessity, made so by the infinitely complex demands of 
jet-age logistics. For today’s fast-moving, hard-striking 
United States Air Force requires a vast amount of equip- 
ment and weapons...coordinated by an equally vast 
amount of paper work. 

At numerous installations throughout the country, 
the UNIVAC system is hard at work — cataloguing inven- 
tory items, compiling budget estimates, computing parts 
replacement in a fraction of the time formerly required. 
A typical day-to-day operating problem might be: 

How much equipment is on hand... and where? 
What is our rate of usage? 

What items are in unusual demand? 

What should we order... and how much? 

The UNIVAC system supplies the answers. And, 
through its built-in, self-checking circuits, automati- 
cally verifies all arithmetical computations... with no 
special programming needed. 


ee 


Another outstanding feature is high-speed print 
to match high-speed computing. The Univac Hi 
SPEED PRINTER lists reports at the phenomenal rate 
600 lines per minute. 

Remington Rand, and only Remington Rand, ma 
the UNIVAC computing system... the leader in the fi 
of electronic data-processing for government, indust 
and science. Send for free UNIVAC booklet, EL292. Wa 
to Room 1845, 315 Fourth Avenue, New York 10, \. 














Hemington. Mland. Unive 
DIVISION OF SPERRY RAND CORPORATION 
See and hear the “talking” computer — an accurate 


scale-model of the famous Univac system — at the 
Remington Rand exhibit, Airpower Panorama. 
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IN. THE FIRST FIVE MONTHS OF 1957* 


Executive transports are bought for one reason only—because they deliver the superior 


performance demanded by business and industry. 


| . The 7-place Aero Commander outsold its closest competitor by more than 58% in the first 
AC hi 
al vate five months of 1957 because the COMMANDER DELIVERS TRULY SUPERIOR PERFORMANCE IN 


EVERY RESPECT. Don't be misled by extravagant advertising claims. Aero Commander 
d, : * 
er is PROVED SUPERIOR IN ACTUAL USE, Check the weight and balance data from any Aero 


indus Commander owner's log book against any other twin-engine executive transport in its class. 
92, Wri 
10, N. 














These incontestable figures prove absolutely that Aero Commander provides MORE PAYLOAD 
. + « GREATER RANGE , . . and HIGHER SPEED, 


Your Commander distributor will be pleased to refer you to a Commander owner in your area. 


* source, FIGURES RELEASED BY 
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Putting the screws on 


The supersonic wind tunnel under construction at 
Tullahoma, Tennessee, combines some of the most 
gigantic construction with some of the most precise 
electronic controls in the whole history of aircraft 
testing. 

The project simulates conditions of flight in excess 
of 16 miles altitude, from Mach 1.5 to approximately 
Mach 4.5. Some of the statistics of design are star- 
tling, even in today’s world of wonders. 

The nozzle walls of the tunnel are solid steel, 100 
feet long, 16 feet high. To reach any one of 300 master 
positions, these plates are moved by 56 huge screw 
jacks on each side—with a tolerance for error re- 
stricted to 8 one-thousandths of an inch in an 8-foot 
stroke! Each jack “talks back” electronically to 
Master Control, reporting its position. Provision is 
made for remote starting and operation by magnetic 
tape programming, set up in advance. 

Two associated companies are doing this job—the 
Electric Boat and Stromberg-Carlson divisions of 
General Dynamics Corporation. Electric Boat— 





a tornado 


builders of the atomic-powered submarines, Nautilus, 
Seawolf and Skate—has overall responsibility, will 
supply the jacks and design the servo mechanisms. 
Stromberg-Carlson is to create and build the digital 
computer system for the electronic controls. 

This project—combining heavy, giant-size, accu- 
rate “machinery” with electronic systems of a com- 
plex, automated nature—is typical of the service 
which General Dynamics divisions offer. 


Sketch of the 

neers for the U.S. Air Force, Arnold Engineering Develop- 
mi Center. Circled area locates the special walls and 
nozzle. 
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A DIVISION OF GENERAL DYNAMICS CORPORATION 


‘onde ' General Offices and Factories at Rochester, N. Y.—West Coast plants at San Diego and Los Angeles, Calif. 
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Throughout the world 


... free men recognize the United States Air Force 
as a symbol of security, a guardian of liberty. 





This evident achievement of its purpose, as well as its 
technical proficiency, is a fair measure of effectiveness 
of our Air Force in its Golden Anniversary year. 




















Progress /s Our Most Important Product 


GENERAL (3é) ELECTRIC 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONIC EQUIPMENT DEPARTMENT: SYRACUSE, N. Y. 
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High pressure centrifugal air compres- 
sors for engine test. The two units in fore- 
ground operate in parallel and furnish air 
to high pressure unit in background. 


a 


for every 
aviation test need 


LLIS-CHALMERS has installed compressor 
equipment totalling nearly 600,000 hp.,. 
8,000,000 cfm in aviation test facilities including 
wind tunnels, and engine and component testing. 
This is your assurance of highly experienced as- 
sistance during design, installation and operating 
stages. Whatever your problem, call the A-C 
office in your area or write Allis-Chalmers, In- 
dustrial Equipment Division, Milwaukee 1, Wis. 


Engine test exhausters. One of several tandem- 
driven centrifugal gas exhauster sets in an eastern 
aircraft engine plant. 


Ram air compressors. Two axial compressors 
driven by single motor are installed in a midwestern 
aircraft plant. Allis-Chalmers builds all sizes of 
axial compressors for small or large wind tunnel in- 
stallations and other applications. 


Altitude simulation and component testing with 
vacuum pumps. This long line of single-stage rotary 
units is installed in an aviation test laboratory in 


the Midwest. 
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devoted 263 pages to a History of the United 
States Air Force. It covers the period from 
August 1, 1907, when an aviation section was 
established in the Army’s Signal Corps, to the 
present day. All who had a part in making this 
history have every reason to be proud of it. It is 
a record of shining achievement. 

But history is, by every definition, an account of 
events which have happened, of deeds which have 
been accomplished, a record of the past. On the 
occasion of a Golden Anniversary there is a human 
temptation to bask for a moment in reflected glory, 
to reminisce, to indulge in nostalgic daydreams 
of haleyon days gone by. Unfortunately, history 
is not a static thing. The world moves on, and 
we must move with it. 

Therefore, it seems pertinent to pause briefly and 
examine some of the problems which beset the 
US Air Force as it enters its second half-century. 
The problems are complex and sobering, and they 
. weigh heavily on the shoulders of those who bear 
the responsibility for the Air Force history of the 
future. For upon decisions being made today—or 
not being made today in some sad instances—the 
future direction of the Air Force, the freedom of 
this nation, and even the world, will depend in 
large measure. 

The first question which the Air Force faces 
today is simple to state, difficult of solution. It is 
just this: What is the Air Force expected to be 
able to do? The answer lies outside the Air Force, 
and thus far the fundamental decisions of national 
policy needed to point the way have not been made 
nor have the factors bearing on them been raised 
for national consideration. 

The lack of an answer to this fundamental prob- 
lem has raised others: 

1. Force goal. The Air Force at present has no 
force goal. There has been no decision as to the 
size and composition of the force this nation is to 
have from 1959 on. This means, in effect, that the 
Air Force cannot know whether or not it will be 
able to accomplish in the future the missions it is 
now responsible for performing. 


[: THIS issue of Am Force Magazine we have 


* A LOOK AHEAD 


2. Manpower. The Air Force is faced. with a 
steadily increasing requirement for highly skilled 
men. Yet, the total manpower in the force is being 
cut at the same time that the Air Force is being 
denied the means to retain the select individuals 
it needs.. 

3. Weapons. Having already surrendered nu- 
merical superiority long since, by default, the Air 
Force is confronted with a steady erosion of the 
qualitative superiority it has had in the past. This 
is true of manned aircraft as well as missiles. 

4. Research and development. The need for wise 
choices between complex and costly weapon: sys- 
tems is more pressing than ever before. Yet a shrink- 
ing research and development program is not afford- 
ing the Air Force the basis it needs to make such 
choices. ; 

5. Warning and dispersal. With the very exist- 
ence of the Free World dependent on the deter- 
rent power of the Air Force’s retalitory capability, 
the ability of this nation to obtain warning, meet 
attack, and retaliate decisively is steadily diminish- 
ing in relation to the size and effectiveness of the 
blow it may expect. 

The answer to these problems, and to the funda- 
mental question—“What is the Air Force expected 
to be able to do”—lies primarily in the resources to be 
made available to it. 

Today no responsible citizen denies, or even 
argues against, the need for effective airpower. 
The threat is clear. The growing might of Soviet 
air strength is an accepted fact. Despite repeated 
warnings by our top military leaders, couched in 
terms unprecedented in vigor and clarity, we are 
deliberately choosing a path which serves the in- 
terests of the economy at the expense of global 
security. 

Thus the gap between what the nation expects 
of its Air Force and what the Air Force is capable 
of performing continues to widen. 

The Air Force has contributed much to. this na- 
tion in its first fifty years of existence. Over the next 
fifty years it-is capable of contributing in an im- 
measurably larger degree—if national decisions are 
made that will enable it to do so.—ENnpb 
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THE U. S. ARMy L-23, rugged military version of the famous 
Beechcraft Twin-Bonanza, was the first twin-engine airplane 
used by the Army Field Forces. Since entering Army service 
over five years ago, the L-23. has compiled an outstanding 
record in providing dependable service in all kinds of climate 
over all types of terrain. On the battle fields of Korea or the 
training fields at home, the L-23 has met the most exacting 
demands for versatility, ease of maintenance and high standards 
of performance with highest honors. Its record has brought 


new orders from the Army Aviation Division. 


Beech Aircraft Corporation, with five major plants containing 
134 million square feet of area and employing more than 8,000 
skilled workers, can be put to work to solve your research, 
development or production problems. Telephone or write 
Beechcraft’s Contract Administration Division today. 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
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From guided missiles to nuclear reactors, from flight simula- 
lors to computers, QC £ makes outstanding contributions 
tothe many different aspects of today’s defense requirements. 


QC£ has the plants and personnel capable of fabricat- 
ing everything from the largest missile, aircraft and airframe 
components...down to miniature and sub-miniature elec- 
tronic instrumentation. 


And QC£ is a leader in the field of atomic energy. 


See us at 
Booths 410, 412, 414, 416 
AIRPOWER PANORAMA 


QCf reactors have been designed and are being built 
for M.I.T., and for several allied governments. One is cur- 
rently being constructed for Maxon Construction Company at 
Wright Patterson Air Force Base. With diversified facilities 
working together Q Cf today is playing a busy part in 
building America’s defenses. 


QCFf Industries, Incorporated, Marketing Division, 30 
Church Street, New York 8, N. Y. 


PRODUCTS FOR DEFENSE 


SE PRODUCTS DIVISIONS: Advanced Products, Avion, American Car and Foundry, Nuclear Products-Erco. 
Other Divisions of ACF Industries, Incorporated: Shippers Car Line, Carter Carburetor, W.K. M. 
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AIRPOWER 


“g Sixty newsmen were on hand in Fort Worth, Tex., 

' July 10, when Air Force and Convair officials lifted some 
of the secrecy surrounding Convair’s B-58 Hustler—the little 
plane with big mission capabilities (see cut). 

The newsmen heard Lt. Gen. C. S. Irvine, Air Force 
Deputy Chief of Staff for Materiel, describe the B-58 as the 
fastest, most advanced jet bomber ever built. Exact speed 
of the Hustler was not revealed, but Convair’s Chief Engi- 
neer, Frank W. Davis, gave a clear picture of how fast the 
plane will fly. He said the Hustler marked a bigger jump 
over the latest operational bombers than those aircraft 
did over the forty-five-mph Wright plane which first flew 
in 1903. Conservative Air Force releasable information 
data lists the B-52 as a 650-mph bomber. 

The comparative smallness of the B-58 reverses the 
design trend toward bigger and bigger Air Force bombers. 
It also reflects the successful trend toward compact atomic 
weapons, in which bomber weight categories relate to 
range rather than load capacity in terms of old high- 
explosive bombs. The Hustler is ninety-seven feet long, 
with a wingspan of fifty-seven feet, while the B-36 is 
162 feet long and has a 230-foot wingspan. 

Despite this relative smallness, the B-58 can carry an 
H-bomb at tremendous speeds in its curious “pod” or 
detachable bomb bay. The pod is a slim, rocket-like 
container attached under the fuselage. The pods could 
also be used to carry a barrage of camera equipment, 
electronic countermeasures to foil enemy radar, extra fuel 
for long missions, or a cluster of small atomic bombs. 
General Irvine said that some fifty different pods: for the 
}-58 are under study by the Air Force. A principal 
advantage of the pod is that it can be dropped for the 
run home, thereby increasing the B-58’s range and speed 
dver aircraft with normal bomb bays. 

The Hustler carriers a standard crew of pilot, navigator- 
-bombardier, and defensive systems operator. The plane 
is described as “nearly completely automatic,” which takes 
much of the workload off the crewmen. It is powered by 
four General Electric J-79 engines, each rated in the 
10,000-pound-thrust class. 

In Fort Worth the B-58 demonstration was set up 
largely to display the appearance of the plane and its 
handling, rather than its speed. Flying at low level over 


Gen. Nathan F. Twining, who becomes Chairman of the Joint 
iefs of Staff August 15, congratulates Gen. Curtis E. 
May as LeMay is sworn in as USAF Vice Chief of Staff. 

From left: LeMay; AF Secretary James H. Douglas; Gen. 
omas D, White, new USAF Chief of Staff; and Twining. 
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Radical airframe configuration of Convair’s B-58 Hustler 
is demonstrated in this low speed pass over Fort Worth, 
Tex. The B-58 is now in initial production for the USAF. 


Carswell AFB, Convair’s Chief Test Pilot, B. A. Erickson, 
held it below 500 mph and used some 3,000 feet on 
takeoff. Its normal landing length could not be judged 
because the brake parachute collapsed, and Erickson used 
most of the 10,000-foot runway to save the brakes. 


w Retired Air Force Col. Bernt Balchen was honored at 
a testimonial dinner in Washington, D.C., by the National 
Pilots Association for his outstanding contributions to 
aviation (see cut). In 1927, Colonel Balchen and the late 
Admiral Richard E. Byrd made the first nonstop flight 
across the Atlantic in a multiengine plane. Balehen also 
flew as Admiral Byrd’s pilot in the first flight over the 
South Pole in 1929. 


uw Missiles continued to make headlines as the Air Force 
awarded two multimillion dollar contracts for missile 
nose cones. 

A contract for $158 million went to Missile and Ordnance 
Systems Department of the General Electric Company 
of Philadelphia for development work on nose cones for 
the Atlas ICBM and the Thor IRBM. Another contract 
for $111 million went to the Research and Development 
Division of AVCO Manufacturing Corporation of Law- 
rence, Mass., for nose-cone development for Titan. 

Northrop Aircraft, Inc., of California, received an Air 
Force $73 million production order for Snark SM-62 inter- 
(Continued on following page) 
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; Wide World Photos, Inc. 

Col. Bernt Balchen (center), USAF (Ret.), chats with Jimmy 
Doolittle (left) and Gen. Carl Spaatz at National Pilots 
Association dinner at which Balchen received “Outstanding 
Aviator” award. Balchen, now an airlines executive in 
Miami, flew the first plane over the South Pole in 1929. 
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Lt. Gen. Elwood R. 
Quesada, USAF (Ret.), 
new special assistant 

to President Eisen- 
hower for Aviation 
Facilities Planning. 


continental guided missiles for delivery to operational 
units of the Strategic Air Command. The SM-62 missile 
has been tested in numerous successful flights at the 
Air Force Missile Test Center, Patrick AFB, Fla. Work 
already has been started under new contract for the 
missile designed to carry a nuclear warhead at high speeds 
and high altitudes. The Snark is equipped with a guidance 
system capable of directing it to its target through all 
weather conditions. 


gw Lt. Gen. Elwood R. (Pete) Quesada (see cut), former 
TAC commander and World War II boss of the Ninth 
Fighter Command in England, has been appointed to 
succeed Edward P. Curtis as President Eisenhower's 
special assistant in charge of air facilities. General Que- 
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sada, who retired from the Air Force in 1951, had beeq 
Mr. Curtis’ consultant. The position was set up by thé 
President to get recommendations on how the Uni * 
States can solve the growing air space and facilities prob. 
lems created by increasing air traffic in the jet age. 4 
g@ STAFF CHANGES. . Maj. Gen. Henry R. Spice f 
Chief of Staff, Air Training Command, became Come 
mander, Hq. Flying Training AF (Advance), July 1. 
Maj. Gen. Alvin R. Luedecke, Chief, Armed Forces Spe 
Weapons Project, Hq. Command, USAF, has been reag™ 
signed as Commander, Joint Task Force 7, Hq. Command 
USAF. . . . Brig. Gen. John G. Fowler, Assistant Chief | 
of Staff, Intelligence, Far East Command, will become® 
Commandant, USAF Ground Operations School, August | 
15. . . . Maj. Gen. Howell M. Estes, Jr., designated : 
Assistant Chief of Staff for Air Defense System, i : 
USAF, will move into this new office August 15. 
Brig. Gen. James E. Roberts, formerly scheduled as C 
of Staff, Allied Air Forces Northern: Europe, has, inste 
become Deputy Commander, Twelfth AF. . . . Brig. Gem 
Beverly H. Warren, previously assigned to Hq. AMG,” 
has been appointed Deputy Director for Production. . oe 
Brig. Gen. Elliott Vandevanter, Jr., Project Officer, Poli i 
Branch, Air Defense Div. (SHAPE), Hq. Command, US/ 
replaces Brig. Gen. Harold C. Donnelly as Chief, Pl 
and Policy Branch, Plans and Policy Division (SHAP 
Hq. Command, USAF. General Donnelly moved to Ht 
USAF, as Director of Plans, DCS/Plans and Programs,” 
August 1... . Maj. Gen. Millard Lewis, Director of Inte 
(Continued on page 61) 
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AIR FORCE 


Congratulations on fifty years 
of pioneering in aviation research 
and development; and to the men of vision 
“and devotion who have made’the 


U.S. AIR. FORCE 


the greatest single deterrent to 
aggression in the world today. 
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Del Mar Engineering 
Laboratories has expanding job 
(o) o) ekeyaaetetielenws Columeertenue 
design engineers in the fields of 
aerodynamics, electro mechanics, 
and micro-wave electronics 


WRITE FOR INFORMATION 
Personnel Manage) 
Del Mar Engineering | a itories 
6901 ae Hie 
Los Angeles 45, ¢ sliforni 
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DA ENGINES LIMITED 


MALTON, CANADA 


‘MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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ae Many people, expecting a different 
angel, have seen this one from chin deep in water, from 4 
storm-tossed raft, a sinking boat, or from a stretcher on the 
edge of a frozen Greenland fjord. Who these troubled people 
are, or where in the world they come from matters noi. Al 
that matters to the USAF Air Rescue Service is that they are 
in distress. Even weather matters little to these airforce me? 
who have dedicated their lives to others. To make a rescue, 
they have often landed in water so rough, they were forced t0 





taxi their Grumman SA-16 Albatross back to shore, once 
through 12 miles of 10 foot high waves. 

In the world today, 44,250 people are living proof of the 
Air Rescue Service motto: That Others May Live. To these 
people and their kin, the USAF has demonstrated that the 
Uniied States is a good neighbor and friend. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
BETHPAGE ° LONG ISLAND ° NEW YORK 
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Designers and builders of the supersonic F11F-1 Tiger, 
Transonic F9F-8 Cougar, S2F sub-killer, SA-16 Albatross 
rescue amphibian, metal boats, and Aerobilt truck bodies. 








FROM AN ORIGINAL PAINTING FOR CECO BY R.T. HANDVILLE* 


Contributing to superb performance ... Northrop’s 

Snark SM-62, a surface-to-surface missile, is powered by a 
Pratt & Whitney Aircraft J-57 turbojet with main fuel pump 
engineered and built by Chandler-Evans. 


Products, too, are “known by the company they keep”, 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft. 


CHANDLER-EVANS ¢ WEST HARTFORD 1, CONNECTICUT 


*Color reproductions of similar aircraft paintings are on covers 
of CECO folders: AFTERBURNER FUEL CONTROLS; AIRCRAFT PUMPS; 
UNITIZED FUEL CONTROL SYSTEMS. For your folders, write Dept. 4.4. 
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ligence, Hq., USAF, became Assistant Chief of Staff for 
Intelligence, Hq., USAF, July 1. . . . Maj. Gen. James 
H. Walsh, Deputy Director of Intelligence, DCS/Opera- 
‘tions, Hq., USAF, became Deputy Assistant Chief of Staff, 
Intelligence, Hq., USAF, under General Lewis, July 1. 
.. . Brig. Gen. John W. Persons, Commander, 3510th 
Combat Crew Training Wing, ATC, has been assigned 
to Hq. Fourteenth AF, CONAC. 

Brig. Gen. Alfred F. Kalberer, Commander, 14th Air 
Division, SAC, reported for duty as Deputy Commander, 
Fifteenth AF, SAC, August 1... . Brig. Gen. John W. 
White, Commander, Iceland Defense Force, MATS, moved 
to Hq. Command, USAF, as Deputy Chief, Armed Forces 
Special Weapons Project, August 1. .. . Brig. Gen. Sam 
Maddux, Jr.,. Commander, 3535th Navigator Training 
Wing, became Vice Commander, Flying Training AF, 
on July 1... . Brig. Gen. Clarence T. Edwinson, Com- 
mander, 42d Air Division, SAC, is now Special Assistant 
to the Commander, Second AF, SAC. . . . Maj. Gen. 
Daniel F. Callahan, Assistant for Programming, DCS/ 
Operations, Hq., USAF, became Director of Programs, 
DCS/Plans and Programs, Hq., USAF, July 1. . . . Within 
Hq., USAF, Brig. Gen. Thomas C. Darcy moved from 


sistant for Western Hemisphere Affairs, DCS/Plans and 
Programs, July 1. . . . Brig. Gen. Donald L. Hardy, sched- 
uled to report to Mobile AMA, is now assigned to Hq,., 
AMC for unspecified duty. . . . Brig. Gen. Thomas E. 
Moore, Deputy Chief of Staff, Plans and Operations, 
+ Hq., ATC, moved up to Chief of Staff, Hq., ATC, June 28. 
... Brig. Gen. William C. Kingsbury, Commander, 9th 
Bombardment Wing, SAC, replaced Brig. Gen. Glen W. 
Martin as Commander, 47th Air Division, August 1. 
General Martin was assigned to Hq., USAF, as Deputy 
Director of Plans, DCS/Plans and Programs, July 29... . 
Brig. Gen. Sam W. Agee, Commander, 9th Air Division, 
ADC, will become Assistant DCS/Operations, ADC, 
August 15. . . . Brig. Gen. Arthur C. Agan, Jr., Deputy 
for Operations, Eastern Air Defense Force, ADC, became 
Commander, 26th Air Division (Defense), ADC, August 
l.... Brig. Gen. Victor R. Haugen, Deputy Commander 
for Development, WADC, ARDC, will move to Hq., 
ARDC for assignment as Assistant Deputy Commander 
for Weapon Systems, August 14. .. . Brig. Gen. John M. 
Breit, Deputy Director, Joint Construction Agency, US 
European Command, reported August 1 as Deputy Direc- 
tor, Plans (J-3), US European Command. 

Maj. Gen. Roscoe C. Wilson has been assigned to 
Central Control Group, Office of the Secretary of Defense, 
as Al Member, Weapon Systems Evaluation Group, 
August 1... . Brig. Gen. Thomas J. Gent, Jr., Commander, 
314th Air Division, Pacific AF, will become Deputy Direc- 
tor, Manpower and Organization, DCS/Operations, Hq., 
USAF. September 1... . Brig. Gen. John S. Hardy, Deputy 
Director of Military Personnel, DCS/Personnel, Hq., 
USAF, has been assigned to Hq., Pacific AF, as DCS/ 
Plans and Operations, to report August 14. . . . Brig. Gen. 
John K. Hester, Commander, 806th Air Division, SAC, is 
now Chief of Staff, Second AF, SAC. . . . Brig. Gen. 
Maurice A. Preston, Deputy Director of Operations, DCS/ 
Oper'ions, Hq., USAF, replaced Maj. Gen. Kenneth P. 
Bergquist as Director of Operations, August 1. General 
Bergquist moved up to Assistant DCS/Operations, Hq., 
USAT’, replacing Maj. Gen. Richard C. Lindsay, who 
became Commander, Allied AF, Southern Europe, August 
l.... Brig. Gen. James H. Wallace, Deputy Commandant, 
AFROTC, Air University, became Commander, 3750th 
Technical Training Wing, August 1.—ENnp 
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Director of Staff, Inter-American Defense Board, to As- |: 
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DIESEL-GENERATOR 


combination 








lightweight and compact 
for better mobility! 


Aluminum alloy is used extensively throughout the 
P&H Diesel, saving up to 1,000 lbs., and offering 
the highest horsepower in ratio to pound weight 
of any diesel in the industry. 


The 3 cylinder model will not exceed 1,200 lbs. 
in weight or 41 inches in length. 2, 4 and 6 
cylinder models are also available. 


For flexible power . . . for fast transportation by 
plane or helicopter, the P&H Diesel-Generator 
combination is unequalled. For further information 
write Dept. 420, Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


: Diesel Engine Division 
Crystal Lake, Illinois 


























WVHIO is America’s largest 


producer of jet engine roller bearings 
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4 .FLEXIBILITY. HYATT is always happy to 
cooperate with aircraft engineers seeking new ways to” 

break “bearing barriers” of higher speeds and ; 

temperatures. We’re glad to explore unorthodox designs. 


KNOW-HOW AND FACILITIES. HYATT has what 

a it takes to turn out ultra-precision bearings that 
perform perfectly on the “‘green run” at speeds up to 
75,000 RPM. We’ve built far more jet engine roller 
bearings than any other manufacturer. 


3 PLENTY OF TOOLING. HYATT doesn’t let you * 







; th 
down once the prototype is approved. We’ve got the fi 


tooling to produce promptly in quantity—maintain 
rigid precision and production schedules! 


GM To break “bearing barriers” in a hurry, call HYATT for help! Write for nev 
EJ Aircraft Catalog A-56. Hyatt Bearings Division of General Motors, Harrison, N \ 
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The new Vertol 76 isa true Vertical Take-Off and Landing (VTOL) 
aircraft, an experimental vehicle that casts a large shadow into 
the future. 


Vertol tests With its ability to take off, hover and land like a helicopter it is 
independent of all but the most rudimentary landing area. 


w orld’s first Tilt-Wing Yet it flies from point to point with the dispatch of a turbo-prop 


passenger plane. 


VTOL Research Aircraft In this pioneer air vehicle the wing and rotor-propellers tilt asa 
unit through a 90° arc at the will of the pilot. For vertical flight 
he rotates the wing upward. To fly level he tilts the wing forward. 
Given a small runway, he can set the wing at the most effective 
angle to operate Model 76 as a Short Take-Off and Landing 
(STOL) aircraft and thus increase payload potential. 


The Model 76, soon to undergo flight tests, has been developed 
by Vertol for the Army Transportation Corps and the Office of 
Naval Research as part of the military’s ceaseless quest for 
greater mobility and efficiency. From flight tests will come expe- 
rience and knowledge applicable to the bright future of VTOL in 
military and commercial aviation. 


Since 1943 Vertol has been a pioneer in research and develop- 

ment of vertical lift aircraft. It is now the largest independent 
Engineers, if you are not already working for manufacturer of helicopters. You may find that our know-how, 
the government of defense industry, inves- our experienced personnel, our test facilities and our productive 
figate job opportunities with Vertol. capacity can help you solve a problem. 


Aircraft Corporation 


MORTON, PENNSYLVANIA 
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TO SOLVE THE 


TOUGHEST PROBLEMS 
NATIONAL DEFENSE! 


TOMORROW'S GIANT SUPERCARRIERS ..-. 


from design to launching in 
far less time...thanks to IDPS* 


*Integrated Data Processing Sys- 
tems will save much valuable time 
in creating more effective weapons 
systems with greater striking power 
while conserving precious research 
and engineering manpower. 


Time is the most priceless factor 
in the equation of National Defense. 
It must be conserved. Highly com- 
plex engineering and administra- 
tive problems must be solved fast. 
Because of its fantastic speed and 


PHILC 


dependability, IDPS will be called 
upon to solve these problems—and 
many more—fast and right! 


Tomorrow’s giant supercarriers 
are but one example of huge national 
defense projects which will utilize 
amazing digital computers to cut 
engineering time to a fraction. 


Fulfilling the need for faster, 
more reliable and compact large- 
scale data processing systems, Philco 
is proud to present TRANSAC* S-2000. 





S-2000 COMPUTER 


Here is the world's first all-transistor, 
large-scale integrated data processing 
computer... years ahead in design and 
performance . . . another outstanding 
achievement of Philco research and 
engineering. 








At Philco, career opportunities are unlimil 
in computer, electronic and mechani 
engineering. Look ahead . . . and yo 
choose Philco. 


*“TRANSAC”—Trademark of Philco Corporati! 
for Transistor Automatic Comp 


Government & Industrial Division 
Philadelphia 44, Pennsylvania 
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JET BLASTS 


Why the Reds Are 
So Well Informed 


“In the next few years our scientists 
will have the task of developing a 
series of high-speed machines for ana- 
lyzing the content of a world fund of 
scientific and technical literature, for 
the automatic translation of foreign 
works into Russian, and for processing 
statistical data.” 

This quotation is not from an Ameri- 
can journal. It is extracted from a re- 
cent article published by the USSR 
Academy of Science. Not a new idea, 
certainly, since it has been discussed 
in this country as a “sometime in the 
future” objective for several decades. 
What does make this statement signifi- 
cant now is that the Kremlin is sup- 
porting the project in a manner which 
will permit its early solution. 

The author of the article runs an 
Electrical Modeling Laboratory in the 
Institute of Precision Mechanics and 
Computer Engineering in Moscow. As 
an expert, he suggests much of the 
mechanics of electronic solution and 
outlines some areas of the problem 
still requiring research. 

United States participation in the 
Atoms for Peace Conference in Geneva 
caused many an American scientist 
present to lift an eyebrow in surprise 
when he discovered how well informed 
was his Soviet counterpart on our sci- 
.entific activities and how quickly the 
results of our latest scientific and tech- 
nical publications are made available 
in abstract form and in full translation 
to Russian scientists and engineers. 

This is not strange when we con- 
sider that the Soviet All-Union Insti- 
tute of Scientific and Technical Infor- 
mation, organized just three years ago, 
now has some 1,800 full-time em- 
ployees and utilizes an additional 
13,000 working scientists and engi- 
neers to prepare 400,000-odd abstracts 
annually from some 10,000 western 
scientific and technical publications. 

How many trillions of rubles, how 
many tens of thousands of man-years 
of precious research and development 
time this system has saved Russia will 
never be known. On the other hand, 
with such a system, should we wonder 
quite as much that Russian science 
and technology have been able to 
catch up so rapidly? 

The current Russian system is 
portant in another way. Russia 
only automatically profits from our 
gains and mistakes, but watches the 
trends of our proposed research pro- 
grams and our latest scientific thinking 
and, as a result, can concentrate its 


im- 
not 
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rapidly expanding reséarch and devel- 
opment capability on work in addi- 
tional areas showing considerable 
promise. 

This current Russian system, though 
complex and expensive, is useful. But 
what about the one proposed by the 
initial quotation? Instead of the twenty 
“express” journals which presently 
publish the results of American work 
within two weeks to a month after its 
release here, the proposed system will 
permit the processing and distribution 
of the entire input of published mate- 
rial on an immediate basis. It is sug- 
gested that journals will eventually be 
electronically scanned, magnetically 


stored, mechanically translated, and 
electrically distributed as needed. As 
a matter of interest, one of the first 
jobs to be undertaken will be the 
processing of the entire fifty years of 
our Chemical Abstracts, to be followed 
by our other abstract journals. 
Russian scientific dictionaries are 
already available for most common 
languages. Their incorporation into 
“memory storage banks” for instanta- 
neous aecess is now technically feasi- 
ble. The Russian Academy of Science 
article closes on the note that it will, 
in time, be possible to speak into a 
microphone in Russian and have the 
(Continued on page 67) 











THE BUCKET MAN 


In a dust-proof, breeze-proof, air-conditioned room in 
Southwest Airmotive’s jet engine overhaul plant, the Bucket 
Man goes about the job of ferreting out the “twins” among 
Uncle Sam’s turbine blades. With a delicate moment-weight 
scale, he pairs the previously inspected and reworked buckets 
within a kindred .0001 inch-lbs. of one another. The twins 
then are fit to the turbine wheel in 180-degree, diametrically- 
opposed locations. Result: Efficient, vibrationless turbine 
operation in flight, a factor final-checked by electronic 
pickups during Southwest’s jet engine test run. 
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Partial panel view shows relative position of new 


Eclipse-Pioneer instruments in over-all presentation. 
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NEW INSTRUMENTATION SIMPLIFIES JET PILOT’S JOB 


Easy-to-read moving-tape command concept is first step 
in Air Force program to ease burden on pilots 


The jet pilot’s job is made easier by a 
new reference line concept in instrument 
presentation developed jointly by the 
Flight Control Laboratory, Wright Air 
Development Center and Eclipse-Pioneer. 
This new presentation—designed to 
operate from a Bendix Central Air Data 
Computer—employs moving tapes in 
two vertically mounted instruments to 
tell the pilot at a glance “what is happen- 
ing’ and “‘what needs to be done’. 


Complex mental computations are elim- 
inated. Actual and desired flight in- 
formation is presented in easy-to-read, 
graphic fashion. Actual flight information 
is displayed on mvuving tapes against 
a common, horizontal reference line. 
Command indications are shown by the 
black and white bars. Direction of the 


moving elements corresponds with the 
control forces. When the command bars 
coincide with the horizontal reference 
line, desired performance is attained. 


Suppose for a moment you’re a jet pilot. 
To know what you’re doing you read 
across the common horizontal reference 
line. The instrument at left shows you 
are flying at Mach 1.2—345 knots 
indicated. 


Your glance continues to the instrument 
at right. You note an indicated altitude 
of 45,000 feet. Additionally, the left scale 
of this instrument shows a 30,000 f.p.m. 
rate of climb, while the column at far 
right indicates target altitude—55,000 
feet; command altitude—46,400 feet; 
and cabin pressurization—15,000 feet. 


The black and white command bas 
tell you what needs to be done. The 
striped bar at the bottom left is th 
maximum safe Mach marker. 


Far-reaching results are foreseen for this 
simplified presentation. By reducing 
“head in cockpit” time, greater safety 
is achieved and chances of flight mission 
success greatly improved. Training time, 
too, is reduced. 


Bendix is proud to have shared with the 
U. S. Air Force so important a role i 
this vital project—a role so closely 
related to Bendix’ unceasing efforts 1 
be first with the best. 

District Offices: Burbank and San Francisco, Calif.; Dayt% 
Ohio; Seattle, Wash. 

Export Sales & Service: Bendix International Division, 2056 


42nd St., New York 17, N.Y. 


Kclipse-Pioneer Division by 


TETERBORO, N. J. 


AVIATION CORPORATION 
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speech simultaneously broadcast in 
any of a number of different languages 
without the intermediary of a human 
translator. 

None of these technical possibilities 
is unique in our scientific world. In 
fact, we believe that we are still in the 
lead in many of the scientific disci- 
plines and technical areas needed to 
support such an effort. But, what sys- 
tem, what central organization do we 
have in this country to take advantage 
of all these possibilities? 

The time has come when the mul- 
titudes of individuals and small groups 
hard at work in government, in indus- 
try, in the academic world, in the 
foundations, must unite to create a 
single agency to concentrate all the 
individual and piecemeal efforts into 
an integrated and efficient whole. 

Odious as it may be to some, when 
the Russians draw ahead of us in cer- 
tain areas of technical and scientific 
work, we must be ready, willing, and 
able to use the new knowledge to our 
advantage. Will this have any real 
payoff? We believe it will. As an ex- 
ample, may we recall for you the post- 
war utilization of captured German 
documents. An authority in the field 
has often said that the western world 
saved at least half a billion dollars of 
research and development funds and 
thousands of man-years of effort 
through the use of these documents. 

More recently, we have watched 
the rapid growth of instantaneous 
means of recording and transmitting 
to the home plant for simultaneous 
plotting and analysis, instrumented 
data taken in wind tunnels, in test 
stands and in free flight of airframes, 
missiles and engines undergoing tests 
hundreds or thousands of miles away. 
When considered as a separate item, 
this appears to be a costly venture, but 
when viewed in terms of total project 
and facility time and expense, it is 
economical indeed. 

How many of us have seen time 
and again a reference to a document 
and known that we could save much 
time and energy if we could only get 
a copy—at once—rather than to set 
tedious, time-consuming, and often 
frustrating processes in motion to get 
it, or to be faced with the need to 
duplicate the work already accom- 
plished elsewhere. 

So, when we ask, “Is the effort re- 
quired to store the world’s knowledge 
in magnetic ‘memories’ for instantane- 
ous use anywhere in this country worth 
the time and effort involved?”, we say 

unreservedly—“Yes, it must be done— 
and soon!” 

(Continued on following page) 
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@ Firewel oxygen breathing systems 
are meeting the needs of pilots man- 
ning America’s high altitude aircraft. 
In recent months, many high altitude 
and super-sonic speed records have 
been shattered. Firewel oxygen equipment has shared in these achievements. 

Most recent is the record-shattering U. S. A. F. “MAN-HIGH” Project in 
‘which a manned balloon rose to 18 miles. For the pilot perched inside the 
3’ x 7’ gondola suspended from the plastic balloon, Firewel Oxygen equipment 
provided protection against emergency decompression or bail out. Both the 
balloon and capsule were designed and manufactured by Winzen Research Inc., 
Minneapolis, Minn. 

Firewel is establishing an enviable record for dependable oxygen breathing 
equipment . . . regulators, cylinders, special systems for all high altitude pressure 
suit flights. 


Pilot inside capsule, with 
Firewel oxygen equipment. 









sw” _— Progress at Firewel means more enginiéers are needed. 
Address your application to the Personnel Manager Now. 


Aeronautical Division 


THE FIREWEL COMPANY, INC. 
3685 Broadway, Buffalo 25, N.Y. 
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|  ~—|° trim fat from 
electronic 


systems your ‘birds’! 


TI-built guidance and control systems fit into extremely cramped 
quarters aboard many of the latest U. S. missile types. Using 
advanced miniaturizing methods and rugged TI semiconductors, 
Texas Instruments is playing an important role in the creation 
of missiles that fly farther and faster... with greater payload 
and reliability. 


Whatever the assignment, Texas Instruments is delivering pre- 
cision systems that save weight, space and power... including 
audio, sonar, radio, radar, infrared, and other systems for detec- 
tion, navigation, fire control, and communications as well as 
missile control. With a half-million sq ft of plant facilities in an 
excellent dispersal area and with over a quarter-century experi- 
ence, TI is prepared to build virtually any electronic or electro- 
mechanical system to the most strict military specifications... 
within a reasonable lead time. 


NOW AVAILABLE: Bulletins on Tl- 
transistorized telemetering equipments. 
Write today to — 


“@ LEXAS INSTRUMENTS 
INCORPORATED 










JET BLASTS 


The truism remains valid—the pen 
is mightier than the sword. 
—CoL. Joun P. TayLor 





















































Col. Taylor has served fifteen years in 
a number of R&D positions. Prior to 
his recent transfer to the Aircraft Lab- 
oratory at Wright Air Development 
Center, he acted as executive officer to 
James H. Doolittle and to the Chief 
Scientist of the AF for three years. 


Evac Problem of 
Families Overseas 


The disorders on Formosa, and the 
consequent reexamination of the sta- 
tus of US forces and their dependents 
in foreign lands, has brought to the 
fore an important matter—that of the 
large numbers of US military depend- 
ents overseas, 

It seems to be a generally accepted 
assumption that any major outbreak 
of hostilities would feature use of sur- 
prise by an aggressor. It also seems 
logical that blows would be launched 
against the continental United States 
and against those of our forward bases 
which might serve as positions from 
which to carry out both holding and 
retaliatory actions. What then, of the 
relatively large numbers of US mili- 
tary dependents in areas which might 
well become maneuver grounds for 
field armies, or targets for attacking 
aircraft? 

I realize that elaborate plans have 
been prepared for the evacuation of 
noncombatants by every overseas unit, 
but think of the enormity of the prob- 
lem. Events during World War II and 
the Korean conflict should have dem- 
onstrated not only the great burden 
placed on existing transportation sys- 
tems by retreating civilians, but also 
their extreme vulnerability. The refu- 
gee-clogged roads of France in 1940, 
under attack by Stukas and hampering 
the efforts of Allied forces, should still 
be fresh in our memories. The problem 
of strain on transportation networks 
should be obvious; that of taxiing mili- 
tary aircraft for further evacuation 0 
dependents to safe areas may not be 
as obvious, but is also paramount. 
Support aircraft would be in great 
enough demand for their primary mis- 
sions without being allotted to airlift 
of dependents. 

There is one further problem; that 
of the morale of servicemen, husbands 
and fathers, if their families came 
under attack. How would they react? 
We would all expect them to report 
for duty and carry out their assigne 
missions, but never have we had any 
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experience upon which we might base 
a prediction for future action. How- 
ever, the spectacle would be a difficult 
one, of officers and men torn between 
the equally strong devotions to family 
and country. The days when Belgian 
ladies observed the struggle at Water- 
loo are as obsolete as the Spad for 
modern aerial warfare. To my knowl- 
edge, only SAC, through its unit rota- 
tion system, and the Marine Corps, 
have shown an awareness of the prob- 
lem facing us, and to them goes my 
applause. However, the bulk of our 
armed forces seem to be planning a 
contradiction—to keep its overseas 
units on a combat-ready footing, and 
yet retain the built-in problem of deal- 
ing with dependents. 

There is, in addition, one further 
problem concerning dependents over- 
seas, which falls more properly in the 
political. sphere than in the military, 
and that is the effect on foreign popu- 
lations of many US dependents, their 
material plenty, and the envy which 
is aroused by the casual enjoyment of 
such plenty by our people. The recent 
riots in Formosa may have been a 
simple manifestation of resentment 
against an unpopular decision, but it 
may have been fanned by a general- 
ized envy which was all too obvious. 

—ALEXANDER NEUWIRTH 


Mr. Neuwirth is a former intelligence 
officer presently assigned as an M-Day 
assignee (Active Ready Reserve) with 
the 26th Air Division*(Def.), Roslyn 
Air Force Station, N. Y. 


Scare the Deadheads 
out of the Reserve 


The United States Air Force Re- 
serve program is loaded with phonies. 
It harbors a sizable group whose be- 
havior, if not fraudulent, is certainly 
morally reprehensible. 

The group under discussion is that 
collection of reservists who have not 
the slightest intention of ever again 
serving on extended active duty, no 
matter what the requirement or cir- 
cumstances. And there are many. 

These military freeloaders constitute 
afuture financial load to the tax-paying 
public in the form of retirement bene- 
fits toward which they are so assidu- 
ously compiling points—not to mention 
the day-in and day-out money burden 
they are piling up in the way of ex- 
penses for records maintenance, ad- 
administration, and flat-out pay if they 
happen to be in pay status. 

Moreover, these people are occu- 
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pying many of the increasingly scarce 
positions in the reserve program that 
otherwise would represent promotion 
possibilities to the sincere reservist 
who is willing to accept true reserve 
status with all its responsibilities, in- 
cluding extended active duty when 
called. 

If anybody thinks these people are 
not a large proportion of the reservists, 
just let him conduct a little informal, 
confidential poll among_ reservists 
whose confidence he enjoys. The ques- 
tion, “How do you feel about extended 


CONTINUED 


active duty?”, can elicit such responses 
as, “You're kidding, of course,” “Not 
this kid; I’m in this thing for the bene- 
fits,” or, “You nuts or something?” 

I once mentioned to a lad in a re- 
serve organization that I had received 
a mobilization assignment. His imme- 
diate reaction was “Golly, won’t that 
put you in danger of recall?” 

This from a guy who—in business 
for himself—was exploiting all of his 
reserve connections to a fare-thee-well, 
at least as far as his personal business 

(Continued on page 71) 
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TO THE U.S. AIR FORCE 
Heartiest Congratulations 


on this 


bnniversary 


We are proud to have contributed to your 
many achievements. Another example of how 
Webcor serves the services for Research, 
development and production that solve to- 
morrow’s problem today, our Engineers and 


facilities are at your call. 





816 North Kedzie Ave., Chicago, Ill. 
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Because most missiles and drones are 
self-destructive, it is important that the 
components in their guidance systems 
be both highly accurate and dependable 
and be producible in quantity at low 
cost. The AiResearch servo-controller 
meets the above requirements. 

Its servo-amplifier weighing less than 
-7 of a pound amplifies electric signals 
from an inertial guidance source and 


AiResearch 










Simple servo-amplifier...actuator 
system achieves maximum speed of 
response with high stability 


converts them to command signals. 
These in turn are transmitted to an 
AiResearch electrically-powered light 
weight linear actuator which adjusts 
control surfaces of missile or drone to 
maintain a predetermined course. 

The servo-controller can operate 
from either a DC or AC power supply. 
It can also be designed to take signals 
from celestial, telemetering or pre- 
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programming sources to maintain or 
readjust the course of its pilotless air 
vehicle. It is another example of the 
AiResearch Manufacturing Division’s 
capability in the missile field. 
Inquiries are invited regarding 
missile components and sub-systems 
relating to air data, heat transfer, 
electro-mechanical, auxiliary power, 
valves, controls, and instruments. 








AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona 


. ° o.% $ 
Designers and manufacturers of aircraft and missile systems and components: REFRIGERATION SYSTEMS + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTRO 
CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES « 


CABIN-PRESSURE CONTROLS + WHEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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’ was concerned. He confessed he had 
no intention of ever serving on EAD 
again as long as he lives. But he 
planned eventually to accept a retire- 
ment check each month. He still is 
doing all right in the reserve program 
and, following our little chat, managed 
to get through the-whole Korean busi- 
ness without a day of active duty. 

In more recent years the reluctance, 
or downright refusal, on the part of 
many to sign a ready reserve statement 
should have told a pointed story to 
the people responsible for maintaining 
a realistic reserve program. 

By any yardstick you care to apply, 
the ultimate value of any reserve pro- 
gram must be measured by the will- 
ingness of the participants to serve 
actively when called, not if and when 
individual desire permits. 

Now then, concerning the previously 
mentioned solution to this problem, 
why not recall a token number of re- 
servists each year, involuntarily, and 
hold them to the legal and moral con- 
tract they have with their government? 
No excuses, no “personal hardship,” 
no hogwash. The time to dream up 
these escape tactics is now. If a re- 
servist has any mental reservations he 
can turn in his suit forthwith and not 
wait to holler when he’s tapped. 

Only a small number of reservists 
would have to be called up each year 
to gain the desired result of shaking 
the deadheads out of the program. 
These people are sure-thing players, 
and odds of 1,000-to-one they might 
be recalled are too short a price for 
their kind of gambling. Any prospect, 
no matter how remote, of extended 
active duty is enough to send them 
scurrying for cover. 

Cost of the recall actions would be 
nominal compared to the money saved 
through elimination of administrative 
expenses, pay, and eventual retirement 
for timid reservists who will bug out 
under threat of recall. 

—Pui W. Garrison 


A Los Angeles newspaperman for 
nearly twenty years, Phil Garrison 
servcd as an Air Force combat corre- 
spondent in the Pacific during World 
War II. He is now in the public rela- 
tion: department of the Douglas Air- 
craft Co., Santa Monica, Calif. 


let’s Have Your Jet Blast 

In “let Blasts” you can sound off on 
any subject you want. We'll pay a 
minimum of $10 for each “Jet Blast” 
used. All letters must be signed but 
we'll withhold names on request. Keep 
letters under 500 words. “Jet Blasts” 
from service personnel do not neces- 
sarily report official policy. 
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IN ACTION 


time lapse trigger 
for outer space? 


10 billion to 1 ratio 
gear reduction train... 
developed by ELGIN 


No larger than your thumb, this 
gear train is ready .. . and 
working. Its use is classified, 
but what would you use it for? 
Here is an off-the-cuff compu- 
tation you might consider: at 
5,000 RPM input, output is one 
revolution/3.8 years. And, as an 
added advantage, its efficiency is 
amazingly high. 


Elgin’s constant search for new 
ideas and concepts has built a 
production and research organi- 
zation extending from Elgin, 
Illinois to Lincoln, Nebraska to 
Conoga Park, California. The 
development of a 10 billion to 
one ratio gear train is a single 
example of Elgin’s ability to cre- 
ate tomorrow’s products today. 
It can do the same for you in the 
field of time-metering instru- 
ments, fusing, safety and arming 
devices,and small precision gear- 
ing, gear trains and differentials. 


Elgin’s rapidly expanding tech- 
nical staff now offers a broad scope 
of opportunities for qualified en- 
gineers and technicians. 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION ¢ ELGIN, ILLINOIS 
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RYAN 
VERTIJET:! 


NOW IT CAN BE TOLD! 


For many months Ryan X-13 pure jet VTOL research planes have been 


1. Taking off vertically on jet thrust 

2. Hovering stationary — maneuvering backward and sideways 

3. Making the transition from vertical to horizontal flight —and 
back to vertical—with ease and precision 

4. Flying as conventional delta-wing airplanes 

5. Landing vertically 


These are history-making accomplishments of major significance in 

world aeronautical progress. They culminate years of pioneering development 
by Ryan in the closest technical cooperation with the U.S. Air Force 

and the U.S. Navy. 


By doing the heretofore impossible, Ryan Vertijets point toward an 
entirely new generation of jet aircraft of increasing capability —in climb, 
speed and altitude performance. 


Those with vision can readily see where this milestone in the science 
of flight can lead. Ever increasing knowledge of jet VTOL is being unlocked 
by Ryan and the military services. 


on a mobile ground service trailer, which can be 
moved from place to place to meet varying 


operating conditions. This new system 
of operation can release high-performance 
aircraft from dependence upon preparing 


‘ The Ryan X-13 Vertijet takes off and lands 


airports and runways, vulnerable to destruction 
in time of conflict. 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft * Power Plants « Avionics 
Ryan Aeronautical Company, San Diego, Calif. 
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—— DEADLINE! 


The building of quality jet engines is just half 
the job—the other half is building them on time. 


On the face of it, you’d think turning out 
engines on schedule an easy task for volume 
production people like us. We make thousands 
of detail parts in our own plant; add to these 
thousands more received from suppliers all over 
the United States and you can see that timing 
is the key to schedule performance. 


Keeping on schedule is important because the 


Air Force and aircraft manufacturers base 
their commitments on our production perform- 
ance. If we miss—they miss. 


On-time volume delivery is something that 
comes only from volume production experience. 
In this business of jet engine-making, there’s 
no short-cut to being able to meet sched- 
ules . .. you’ve got to know your business. 


And our business is producing highest quality 
jet engines, on schedule, at lowest possible cost. 
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On the occasion of 
The Golden Anniversary of the 


UNITED > 2. A TFT ES AIR ae es 


AIR FORCE Magazine proudly presents: 


in its Anniversary Issue 


A HISTORY 
OF THE 


UNITED STATES 
AIR FORCE 


1907—1957 


dedicated to the men and women 
whose devotion and sacrifice 
form the unseen backdrop 


for this chronicle. 
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FROM THE BALLOON TO THE B-17 


Chapter I 





1907-39 





The Early Days 



























Hawk, N. C., on December 17, 1903, climaxed cen- 

turies of effort by man to conquer the air. To the 
future it bequeathed the new weapon of airpower that was 
destined to revolutionize warfare within the brief span of 
half a century. 


Tins EPIC flight of Wilbur and Orville Wright at Kitty 


From Versailles to Kitty Hawk 


The ancestors of the airplane were the balloon and the 
glider. The balloon came first, in 1783. On September 19, 
at Versailles, France, the Montgolfier brothers’ balloon 
soared aloft, carrying a sheep, a rooster, and a duck as 
passengers. Once more at Versailles, on October 15, Jean 
Francois Pilatre de Rozier became the first human being to 
ascend into the atmosphere. These flights dispelled the 
popular fear that life could not exist in the atmosphere 
above the earth’s surface and fired the imaginations of 
other Frenchmen. Within fifteen months, in January 1785, 
Jean-Pierre Blanchard made the first balloon crossing of the 
Channel from England to France. The military possibilities 
of the new device were not lost on such astute scientific 
observers as Benjamin Franklin and Louis-Bernard Guyton 
de Morveau, the eminent French chemist. 

It was fitting that the first military use of the balloon 
should have occurred during the era of the French Revo- 
lution. In 1794 the French organized what may be con- 
sidered the world’s first air force—the Aerostatic Corps— 
and for several years it served with distinction in the field 
against the Austrians. But after Napoleon came to power 
in 1798, he abandoned the balloon, and the corps played 
to part in his remaining campaigns. Napoleon’s neglect of 
balloons is ironic, for the outcome of the Battle of Waterloo 
in 1815 might have been different if Napoleon had used 
balloons to observe the terrain and enemy movements. 
Blanchard, of English Channel fame, made the first suc- 
cessful balloon flight in the United States—from Philadelphia 
ito New Jersey—in 1793, with George Washington and 
ther dignitaries in attendance. Ballooning in the United 
States made progress during the first half of the nineteenth 
‘entury, but proposals to use balloons against the Seminole 
Indians in 1840 and the Mexicans at Vera Cruz in 1846 
Were not accepted by the Army. It was not until the Civil 
War that the eager balloonists received their chance. 

The North used balloons almost from the beginning of 
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the war. The most successful civilian balloonists with the 
Union Army were John La Mountain and Thaddeus S. C. 
Lowe. In September 1861, Lowe became head of the 
Army’s first air arm—the Balloon Corps of the Army of the 
Potomac. During the Richmond campaign of 1862 the 
corps operated frequently over the lines, and its observa- 
tions were of value to Union commanders. Some of Lowe’s 
balloons were used in the West as well. The Confederacy 
used a few balloons, but there is little mention of them 
after May 1862. Changes in Union Army commands in 
1863 brought in generals who were not interested in the 
balloon, and Lowe’s corps was disbanded in June 1863. 
Wartime experience demonstrated the value of the balloon 
for making aerial observations, reporting observations to the 
ground by telegraph, and directing gunfire successfully. 

In the years between the Civil War and the Spanish- 
American War in 1898, the tiny US Army served essen- 
tially as a frontier police force. The Indian campaigns were 
wars of movement, and there appeared to be little that the 
balloon could do under such conditions. But there were 
still Army officers who remembered balloons from the Civil 
War and were impressed by the fact that many European 
armies had balloon corps. One of these officers—Brig. Gen. 
Adolphus W. Greely, Chief Signal Officer from 1887 to 
1906—established a balloon section in the Signal Corps in 
1892. After the outbreak of the Spanish-American War the 
Signal Corps shipped its one balloon to Cuba, where it 
operated in the Santiago area, observing the Spanish forces 
and directing artillery fire in the Battle of San Juan Hill. 
Spanish fire riddled the balloon when it was moved too 
close to enemy lines, and it was withdrawn, thereby end- 
ing the aerial phase of the war. 

One more significant aeronautical development occurred 
before the advent of the airplane. This was the steerable 
airship or dirigible—a rigid or nonrigid balloon, eventually 
of cylindrical shape—driven by propellers attached to cabins 
beneath the bag and powered by gasoline engines. The 
successful pioneers of this lighter-than-air ship at the turn 
of the twentieth century were the German Count Ferdinand 
von Zeppelin and the Brazilian Alberto Santos-Dumont. 
Zeppelin’s great airships were to bomb London and Paris 
during World War I—the beginning of strategic air bom- 
bardment. Although dirigibles were flown in exhibitions in 
the United States shortly after 1900, it was not until 1908 
that the Signal Corps secured the money to buy Army 
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In 1783, near Paris, an intrepid Frenchman named de Rozier 
made history by ascending eighty-four feet in this balloon. 

















France’s use of balloons to observe Austrian lines in 
Battle of Fleurus in 1794 helped French win the battle. 


George Washington was on hand when Jean-Pierre Blan- 
chard, who'd already flown the English Channel, made first 
balloon flight in US, from Philadelphia to New Jersey, 1793. 
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Dirigible No. 1. But the airship was soon destined to be 
overshadowed by the airplane, and the Army bought no 
more dirigibles until World War I. 

Efforts to build a successful flying machine had bee 
going on during much of the nineteenth century. Early 
experimenters like Otto Lilienthal of Germany, Percy §, 
Pilcher of Great Britain, and Octave Chanute and John 
Montgomery of the United States built and flew gliders as 
the first step toward a powered flying machine. Others—Sir 
Hiram Maxim of Great Britain, Clement Ader of France, 
and Samuel P. Langley—attempted at the start to equip a 
plane with an engine. 

Langley, a bona fide scientist and Secretary of the Smith. 
sonian Institution from 1887 to 1906, began his experi. 
ments in aerodynamics in 1885. In 1896 one of his steam. 
driven model airplanes flew three-quarters of a mile along 
the Potomac River. At the instigation of General Greely 
and other officers, the Army gave Langley $50,000 in 1898 
to investigate and build a full-size test machine. Two trial 
flights of Langley’s airplane—the Aerodrome A—in 1903 
failed because the launching apparatus ‘did not work. 
Congressmen and the public criticized the Army for having 
squandered money on such an impossible invention, and 
the embarrassed War Department refused Langley any 
further support. Eleven years later, in 1914, Glenn Curtiss 
successfully flew the Langley plane after a number of struc- 
tural changes had been made in it. 

And so to Wilbur and Orville Wright fell the glory of 
making the first successful airplane flight—at Kitty Hawk, 
N. C., on December 17, 1903. The first flight over the sand 
dunes by Orville lasted twelve seconds and covered a dis- 
tance of 120 feet. In the fourth and last flight of the day, 
in raw and windy weather, Wilbur flew 852 feet in fifty- 


nine seconds, The Wrights had spent four years of patient 
study, investigation, and experimentation with gliders at 


Kitty Hawk and at their home town of Dayton, Ohio. They 


had even built their own twelve-hp. engine. Theirs was a 
remarkable scientific achievement and undoubtedly the last 
of such magnitude to come from what amounted to a home 


workshop. 


Birth of the Army Air Arm 


Few recognized the revolutionary implications of the 
beginning of powered flight by a heavier-than-air flying 
machine. The news of this and subsequent flights, as the 
Wright brothers made their machine into a practical air- 
plane, met with disbelief, skepticism, and disinterest. A half 
















































The Smithsonian Institution 


Professor Thaddeus Lowe, who later headed Army’s first 
air arm, readies his balloon The Great Western for am 
ascent at Philadelphia in the period just before Civil Wat 
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tO be 


it nogentury’ later, such an epochal feat would have occasioned 


tidal wave of publicity, but the fact is that few people 
ew about it even after several years had passed. The future 
mmander of the Army Air Forces, Henry H. Arnold, 
the time of his graduation from West Point in 1907, 
d not know what the Wrights had done at Kitty Hawk 
ring his plebe year. As one acute observer put it, the 
irth of aviation was forced on an unbelieving world.” 

Among the believers in the new invention was the gov- 
ment of Great Britain, which late in 1904 sent a repre- 
ntative to inquire about purchase of the plane. Preferring 
nith. et their own country have first use of their invention, 
ring 1905 the Wrights twice offered it to the US Army. 









ance, 
wip a 





peri- a aghot as 

eam. the agency charged with investigating new military 
long vices, the Board of Ordnance and Fortification, was still 
reely Meating from the Langley incident. Skeptical that the air- 


1998 pane even existed, the board would not state the perform- 
trial ice TeQuirements for a flying machine when the Wrights 
1903Ked them to do so in October 1905. By this time the 
rench as well as the British were negotiating with the 
rights. 
President Theodore Roosevelt had to intervene to bring 
te War Department and the Wrights together. Prominent 
embers of the Aero Club of America told Roosevelt about 
e invention in the spring of 1907, and he directed the 
ecretary of War, William H. Taft, to investigate the pos- 
bilities. After correspondence and conferences with Wilbur 
awk ight, the War Department in late December 1907 called 
sand @" bids on an aircraft that could carry two persons at a 
«e peed of at least forty miles an hour for 125 miles. Three 
day ids, including that of the Wrights for $25,000, were ac- 
fifty. epted in February 1908. Only the Wright plane was ever 
tient tivered and accepted. 
5 at @ lhe US Army had not kept up with the greatly accel- 
They rited aeronautical activity in Europe after 1900. The 
alloon detachment of the Signal Corps was virtually non- 


vork. 
ving 
and 
any 
irtiss 
truc- 


‘y of 


asa. 
- Jast stent after 1898. Not until 1907 was the Army sufficiently 
‘ome Wuressed by the great new aeronautical developments to 


pke the first step toward building an air arm. On August 1, 
907, the Signal Corps established an Aeronautical Divi- 
ion to take “charge of all matters pertaining to military 
nllooning, air machines, and all kindred subjects.” Capt. 
the harles de F. Chandler was detailed in charge and Cpl. 
dward Ward and First-Class Private Joseph E. Barrett 


yin ; id 
yn8 Bere assigned to the division. When the first-class private 
J the ss «>> > . 

air W'tt Over the hill shortly afterward, the Army’s air arm 


halt half of its enlisted strength. 
Pending receipt of a flying machine, the Signal Corps 
tanded its balloon activities and experimented with bal- 
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‘the Civil War, the North used balloons more extensively 
nthe South. Above, during the battle of Fair Oaks, mem- 
Sof the Union’s Balloon Corps inflate the Intrepid. 
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This US Army Signal Corps airship causes a flurry of in- 
terest among the citizens of Des Moines, Iowa, in 1909. 








One of the forerunners of the Wright brothers, Britain’s 
Percy Pilcher, poses with his glider and a helper, 1896. 



















Among the early experimenters was Octave Chanute, a close 
friend of the Wright brothers, here making a glider test. 


loon photography and radio reception. The dirigible ac- 
cepted in 1908 was used for instruction and exhibition, and 
a number of officers later qualified as airship pilots. 

In August 1908 the Wrights brought their plane to Fort 
Myer, Va., just across the Potomac from Washington, for 
pre-test flights. They had modified their 1905 model to 
carry two people, installed a thirty-hp. engine, and made 
other changes. The plane was a pusher type, with the 
engine and propeller placed behind the pilot and his pas- 
senger. Like its Wright predecessors; this plane was 
mounted on skids and launched from a monorail starting 
track. 

The series of flights, beginning September 3, thrilled the 
thousands of spectators who thronged to Fort Myer and 
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effectively dispelled the skepticism and disbelief about the 
very existence of the flying machine that had persisted even 
until then. The flights came to a tragic end on September 17 
when the plane crashed, severely injuring Orville Wright 
and fatally injuring his passenger, Lt. Thomas E. Selfridge. 
Selfridge, an aviation enthusiast,‘had been associated with 
Alexander Graham Bell in aeronautical experiments. Only 
a few months before, in May 1908, he had become the first 
US Army officer to make a solo flight in a powered flying 
machine—the White Wing—developed by Bell and his asso- 
ciates. 

In June 1909 the Wrights came back to Fort Myer with 
an improved version of their 1908 plane for official War 
Department tests before acceptance. After a full month of 
practice hops, Orville Wright, with Lt. Frank P. Lahm as 
a passenger, made the first official test flight on July 27— 
establishing a world’s record of one hour, twelve minutes, 
and forty seconds for a two-man flight. On July 30, an ex- 
cited crowd of 7,000 watched the final test—a cross-country 
speed flight from Fort Myer to Alexandria, Va., five miles 
away. Accompanied by Lt. Benjamin D. Foulois, Orville 
Wright averaged 42.5 mph on the flight, enough to win a 
bonus of $5,000 above the contract price of $25,000. The 
next day the Washington Evening Star announced that the 
“Wright machine is now ‘Aeroplane No. 1, Heavier-than- 
air Division, United States aerial fleet.” The Army ac- 
cepted the Wright plane on August 2. 


A Few Men and a Few Planes 


Now that it had an “aerial fleet,” the Army needed pilots. 
As part of the original contract the Wrights had agreed to 
teach two officers to operate the machine. In October 1909, 
Wilbur Wright trained Lieutenants Lahm and Frederic E. 
Humphreys at a field at College Park, Md., near the present 
site of the University of Maryland. Both officers soloed and 
were pronounced pilots on October 26, after a little more 
than three hours apiece of actual flying time. Lieutenant 
Foulois returned from France in time to be trained by 
Wright and Humphreys but did not solo. 

The Army lost its total air strength temporarily after 
Lahm and Humphreys crashed in the plane on November 5. 
Neither was hurt, but the Signal Corps lost them both 
shortly afterward when they returned to their regular as- 
signments. Lahm went back to the Cavalry in compliance 
with the “Manchu Law,” the popular name for an Army 
regulation which limited a line officer to four consecutive 
years of detached duty. At the time Army gossip had it 
that he was relieved from flying duty because he had taken 
a woman up in the plane. Humphreys rejoined the Engi- 
neers. Thus the Army was left with neither a usable plane 
nor a fully qualified pilot. 

While the plane was being repaired the Army decided 
to move flying operations to Fort Sam Houston, Tex., for 
the winter. The planes of the day—made of wood and 
cloth and held together by wire—were too frail to be flown 
without great hazard in the wintry winds of the Washing- 
ton area. Furthermore, since the pilots had no appropriate 
winter clothing, it would have been most uncomfortable to 
fly in the damp cold at College Park. Even during the good 
weather of the summer and early fall the pilots had been 
careful to restrict their flying to early morning and late 
afternoon, when the air was more likely to be calm. As the 
only Army officer on flying duty, Foulois, assisted by a 
party of enlisted men, packed up the plane and took it to 
Texas, arriving there in February 1910. 

Foulois resumed flying on March 2. Since he had no 
instructor, all of his flights were, perforce, solos. He got his 
instruction from the Wrights by mail, becoming the first 
correspondence-school pilot in history. But the Wrights 
also sent an instructor who helped Foulois master the dif- 
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first successful powered flight, the Wrights used gli 
to test their theories. Here’s Wilbur in the 1902 glid 
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The Wright brothers picked the sandy wastes of Kitty Ha 
N. C., for their camp because of the favorable winds. 
tests led, in December 1903, to man’s first powered fig 


cS xs ae es 3 “ : 7 : 
H. H. Arnold, the future commander of the AAF, si = 
the controls of a a Wright Type B airplane at the he A, 
Flying School, Dayton, where he learned to fly in 19 
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The Smithsonian Institution 
resident Theodore Roosevelt took an early interest in 
ilitary flying, backed the purchzse of the first Army 

ore thane. Above, in the Wright airplane, St. Louis, 1910. 


na crash on September 17, 1908, at Fort Myer, Va., 
Drville Wright barely escaped with his life, while his 
assenger, Lt. Thomas E. Selfridge, was fatally injured. 
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sits ville Wright at the controls of the Wright brothers’ 
ig, "e over the gate to Fort Myer, Va., in August 1908. 
© Army accepted its first flying machine a year later. 


ust 199 IR FORCE Magazine ¢ August 1957 


The Wright plane, later accepted by the Army, is readied 
for a cross-country test flight on July 30, 1909, from 
Fort Myer to Alexandria, Va., a distance of five miles. 


oe. 


At the flying field at College Park, Md., Wilbur Wright 
taught Lahm and Humphreys to fly in 1909. Above, in 1911, 
Lt. Henry H. Arnold poses in the Wright Type B airplane. 


First man to head the Aeronautical Division of the Sig- 
nal Corps, Capt. Charles de F. Chandler (fifth from left), 
later commandant of College Park, Md., flying school, 
poses with (from left) Lt. Frank Lahm, Navy Lt. G. C. Sweet, 
Maj. C. McK. Saltzman, Maj. George O. Squier, Lt. Ben- 
jamin D. Foulois, and 2d Lt. Frederic E. Humphreys. 


ficult art of landing. This probably prolonged the lives of 
both Foulois and the plane. The fast-aging plane had been 
damaged and repaired or rebuilt several times because of 
landing accidents. Between March and September, Foulois 
made. sixty-one flights. Until 1911 the Army had only the 
one pilot and the one plane. 

While waiting for the War Department to buy some 
more planes, the Signal Corps had use of another machine 
through the generosity of Robert F. Collier, the publisher. 
Collier bought a Wright Type B airplane early in 1911 and 
lent it to the Signal Corps for use at Fort Sam Houston. 
It was none too soon, for “Aeroplane No. 1” was so far gone 
that even the Wrights recommended against rebuilding it. 
On May 4, 1911, the War Department approved restora- 
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funds for aeronautics, and it had already begun to buil 

flying school back at College Park, near Washington, D, 

The men and planes moved to College Park from Texas 

June and July, and flying training was resumed as soon 

the first plane arrived and was assembled. Foulois y 

ordered to duty with the Militia Bureau in Washington 

: me July and did not return to aviation duty until Decem} 
pty = s«d1918. 


/ 


(4 a f 
An wee: cpa P pms hel 
flrs = ae The Flying Schools 
ee Captain Chandler, who resumed his position as chief 


With his original ground crew, Lt. Benjamin D. Foulois the Aeronautical Division in June 1911, also served 


(second from right) stands in front of the Wright Type commandant of the flying school at College Park. In ad{ 
B airplane, stationed at Fort Sam Houston, Tex., 1910. tion to Beck, now a captain, there were also Lts. Henry San I 


perma 
looked 


tion of the plane to its original condition and transfer to 
the Smithsonian Institution for permanent exhibition. And i é 
so, in October 1911, after two years of service, the Army’s = te 
first airplane became a museum piece. ~ ie 

At the beginning of 1911, the US Congress had not yet 
appropriated a single dollar specifically for aeronautics. : , an 
Even the money to purchase the Wright plane had come co am Ai 1 | { 


mostly from an experimental fund. The Signal Corps got 
maintenance money for flying out of a general fund in- 
tended for maintenance of military telephone and telegraph 
installations. At Fort Sam Houston, during 1910, only $150 
was available for aviation gasoline and repairs. In order to 
keep flying, Foulois had to pay some expenses out of his 
own pocket. Despite a marked lack of enthusiasm for aero- 
nautics among many of the Army’s line officers, the Signal 
Corps had tried hard to get funds to expand its aviation , SE = 1 ikl 
activities, requesting $200,000 in each fiscal year begin- as a ae OR | . is, 
ning in 1908. The typical congressional reaction to these eee 
requests was probably expressed by the member who re- “wie Henry H. Arnold and Thomas DeW. Milling, who ly 
$e i é oth learned to fly at the Wright School in Dayton, qu 
portedly asked, “Why all this fuss about airplanes for the fied as military pilots at College Park, Md., in 19 On 
Army? I thought we already had one.” came 
In March 1911, Congress finally appropriated $125,000 ever: 
for Army aeronautics, with $25,000 to be made available mow: 
immediately. Chief Signal Officer James Allen quickly : ABB type | 
ordered five new planes at a cost of about $5,000 each. dent 
A Wright Type B and a Curtiss airplane were delivered at oe : wa: a April 
Fort Sam Houston in April. The Curtiss plane, also a ; o> © Se ae th 
pusher, was the Army’s second airplane. RON SH NE a fati 
Glenn Curtiss, pioneer flyer and manufacturer, moved y a | ’ exosiigageg a. 
his flying activities to California for the winter of 1910-11 manu 
because of the favorable flying conditions there. He estab- inaug 
lished a flying school camp on North Island in San Diego neere 
Bay, about a mile from the city of San Diego, and invited gun f 
the Army and Navy to-send officers for free instruction -” A number of aviation careers began at the school at Am Lewi 
airplane pilots. Three Army officers stationed in California gusta, Ga., though unseasonably bad weather there duriti |saac 
—Lts. Paul W. Beck, G. E. M. Kelly, and John C. Walker, the winter of 1912 hampered operations. Above, in 191%§ 7, | 
Jr.—were chosen from some thirty who applied. They were more 
ordered to San Diego in January 1911. Arnold and Thomas DeWitt Milling, both of whom hi partn 
Since the Curtiss plane was only a one-seater, the stu- been trained to fly at the Wright School at Dayton in Mai haq 
dent had to learn to handle it himself, using the “grass- and Lt. Roy C. Kirtland. Since the Army had no prescrib& eyent 
cutting” or “short-hop” method. First he learned to handle test for qualification as an airplane pilot, it adopted “%% durin 
the controls. Then with the foot throttle tied back to limit regulation of the Fédération Aeronautique Internation A 
ground speed to fifteen miles per hour, the student began as administered by the Aero Club of America. Arnold ami haq | 
by taxiing up and down the field in as straight a line as Milling passed the tests in July and the others qualifietl plane 
possible. When he reached the end of the field, he got out during August and September. Augu 
of the plane, picked up the front end, swung it around in Among the achievements of the flyers at College Park duff suog, 
the opposite direction, and taxied down to the other end. ing 1911 were a “long,” forty-two-mile cross-country fig! they 
His first flight at ten feet off the ground had to be a solo. to Frederick, Md., record-breaking altitude flights to 3.24% 9 00, 
In April 1911, Beck, Kelly, and Walker joined Foulois at and 4,167 feet by Arnold, aerial photography experime™§ whey 
Fort Sam Houston, where they found on hand the Wright and testing of a bombsight invented by Riley E. Scott, @ after 
Type B and the Curtiss. The first fatality in flying training former Army officer. The sight showed considerable pro™™ them 
occurred on May 10 when Lieutenant Kelly crashed. The ise, but the War Department refused to purchase it. SOM By 
commanding general at Fort Sam Houston then prohibited had to discontinue his experiments in order to enter a COMM to f, 
further flying from his drill ground, which was being used petition in Europe, where he won a $5,000 prize with 4 nine 
as the flying field. Fortunately, the Signal Corps now had invention. Plane 
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San Diego, Calif., became the site of the Army’s first 
permanent aviation school. This is what the hangar line 
looked like in 1914, as war was breaking out in Europe. 





Frank Lahm, with one Wright Type B airplane, opened a 
flying school in the Philippines, near Manila, in 1912. 


Once again the men and planes moved south as winter 
came on—this time to Augusta, Ga. Flying activities were 
severely restricted from January to March 1912 by heavy 
snows, rains, and floods. Some of the pilots, trained on one 
type of plane, learned to fly the other, and some new stu- 
dent officers began their aviation careers at Augusta. In 
April 1912 the school moved back to College Park. 

The availability of funds had a benign influence on Army 
aviation activities during 1912. At least a dozen more lieu- 
tenants were ordered to aviation duty and sent to airplane 
manufacturing plants for shop and flying courses—a newly 
inaugurated policy. At College Park the Army pilots pio- 
neered in night flying and experimented in firing a machine 
gun from a plane. On June 2, Captain Chandler fired the 
Lewis gun, a low-recoil machine gun invented by Col. 
Isaac N. Lewis, from a plane piloted by Lieutenant Milling. 
The results were so good that the aviators requested ten 
more guns for further experiments, but the Ordnance De- 
partment could not supply them because the Lewis gun 
had not been adopted for Army use. The Lewis gun 
eventually became standard armament on Allied planes 
during World War I. 

A detachment of several pilots, including Foulois who 
had been ordered to flying duty for the occasion, took two 
planes to Connecticut for maneuvers with ground troops in 
August 1912. Their reconnaissance flights were generally 
successful when the weather was good, but in bad weather 
they could not see anything from the prescribed minimum 
2,000-foot altitude. The highlight for the flyers occurred 
when advancing Red forces captured Foulois and his plane 
after he landed to send a telegram to the Blues, informing 
them that their flanks were in danger. 

By November 1912 the College Park school had grown 
to fourteen’ flying officers, thirty-nine enlisted men, and 
tine airplanes, including hydroplanes. One of the hydro- 
Planes, built by the Burgess Company, was the Army’s first 
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tractor plane, so-called because the propeller was mounted 
in front of the plane and pulled it through the air instead 
of pushing from the rear. 

As winter came on, the Wright planes and the pilots 
went back to Augusta, while the Curtiss planes and pilots 
went west to San Diego at the invitation of Glenn Curtiss. 
From this small beginning, San Diego eventually grew into 
the Army’s first permanent aviation school. 

Flying activities at Augusta were hampered by weather 
and mechanical trouble, but the five flyers on hand gained 
experience. At the end of February 1913 their stay was 
suddenly cut short by orders to report to the 2d Division 
at Texas City, Tex. Relations with Mexico had become 
strained when the United States refused to recognize the 
revolutionary regime of Gen. Victoriano Huerta, who had 
seized power on February 22. 

Chandler and his men assembled at Texas City early in 
March and organized as a provisional unit—the Ist Aero 
Squadron—in order to operate more effectively with the 
2d Division. The Signal Corps felt, too, that the time was 
ripe to establish an air organization capable of military 
operations in the field. It could not expect much from the 
tiny handful of men and planes at Texas City, but from the 
standpoint of making a beginning toward organizational 
and operational development the Signal Corps was prob- 
ably right. Luckily, the lst Aero Squadron was not put to 
the test of combat operations since hostilities with Mexico 
did not occur, but the pilots were able to spend a good 
deal of time in the air, especially on cross-country flights. 

For still another reason it was fortunate that the Ist Aero 
Squadron was not put to the test of battle. The unit’s 
morale was low because of accidents and dissatisfaction 
with aviation leadership all the way up to the top in 
Washington. The pilots on the border sent the Chief Signa] 
Officer, Brig. Gen. George P. Scriven, a round-robin letter. 
According to Arnold, then on duty in Washington, the 
letter demanded changes in “top aviation personnel in 
Washington, changes at Texas City, changes at the school 
at San Diego, and even stated who was to be put where!” 
Most of the demands were granted. 

This was the first of a series of incidents that were to 
earn for the Army’s flyers a reputation as prima donnas 
among the general staff. The exasperated Chief Signal 
Officer later described the flyers as being “deficient in dis- 
cipline and the proper knowledge of the customs of the 
service and the duties of an officer.” It was inevitable that 
Army aviators should want flyers to command them. This 
feeling grew stronger as time passed, and eventually it 
became a major factor in the gradual attainment of auton- 
omy by the air arm. 

The crisis with Mexico spent itself during the spring of 
1913. On June 15 most of the men and planes of the 
squadron moved on to the aviation school at San Diego, 
leaving behind a small detachment of three pilots, twenty- 
six enlisted men, and two planes. At San Diego, they joined 
forces with the rest of the Army’s air strength, which had 
been gathering at North Island since December 1912. 

Actually, the San Diego school did not represent the 
Army’s total aviation strength in 1913. In addition to the 
small detachment left behind at Texas City, two overseas 
training schools had been established—one in the Philip- 
pines and one in Hawaii. Lahm, who had been transferred 
to the Philippines. at the end of 1911, opened a flying 
school at Fort William McKinley near Manila in March 
1912 at the request of the Signal Corps. Using one Wright 
Type B plane, during the next two years Lahm trained 
several pilots, including Lt. Herbert.A. Dargue, who was 
destined to become an outstanding leader of the Air Corps. 
The school at Fort Kamehameha, in Hawaii, established in 
the summer of 1913 under Lt. Harold Geiger, was less 
successful because of troubles with the seaplanes used for 
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training, lack of facilities, and the treacherous winds in the 
area. The Kamehameha school lasted for little more than 
a year. 

The Signal Corps decided to concentrate aviation train- 
ing at San Diego and to abandon the field at College Park, 
where so much of early aviation history had been made. 
In December 1913 the Signal Corps designated North 
Island as the Signal Corps Aviation School. At the time, 
there were twenty officers on aviation duty there. In addi- 
tion to flying training, the school began to emphasize 
ground training, in classes under such distinguished scien- 
tists as Albert F. Zahm of the Smithsonian, William F. 
Durand of Stanford University, and William J. Humphreys 
of the US Weather Bureau. 

Special activities included minefield detection flights for 
the Navy, further experiments with the Riley Scott bomb- 
sight and parachutes, and new Army altitude and cross- 
country record flights. Once in a while, cross-country flyers 
from San Diego would have to land in plowed fields from 
which they could not take off. Their planes would have to 
be disassembled and shipped by rail to San Diego, where 
they could be put together again. Those were the days 
before instrument panels, and the flyer had to carry his 
own watch, compass, and aneroid barometer. 


The Congressional Charter 


By 1914 certain distinct trends had emerged from the 
confusion and uncertainty of the early beginnings of Army 
aviation. These pointed to a future of enormous promise. 
The state of the art had advanced rapidly, and unorthodox 
and freakish designs were giving way to machines based 
on sounder aerodynamic principles that would eventually 
lend themselves to standardization. Although the commer- 
cial value of the airplane had not yet been demonstrated, 
the military importance was beginning to be more fully 
appreciated, and governments were spending increasing 
amounts on aviation. 

Other countries made far greater progress than did the 
United States. As early as 1911, five countries had more 
certified pilots, France’s 353 contrasting with twenty-six in 
the United States, of whom-only eight were military. It is 
estimated that between 1908 and 1913, Germany spent 
$22 million on military and naval aviation; France, $22 
million; Russia, $12 million; and even little Belgium, $2 
million. During the same period the United States spent 
$430,000. 

By 1914 the United States had lost the leadership in 
aeronautics with which the Wrights had endowed it—and 
especially did it fall behind in military aviation. In 1914 
the US Army never had more than twenty serviceable air- 
planes, as compared with about 100 serviceable machines in 
the British Royal Flying Corps and still larger numbers in 
the French and German armies. Safe from attack behind 
its ocean barriers, the United States lacked the intense 
spirit of international competition that pervaded the mili- 
tary establishments of the European powers in the years 
before the Great War. The American tradition of preparing 
for war only after it had begun would endure for yet an- 
other war. 

In addition to money and planes there was the problem 
of getting and keeping pilots. Much of the difficulty arose 
from the dangers of flying, to which the high fatality rate— 
twelve killed out of the first forty-eight officers detailed to 
flying duty—was an eloquent witness. The tragic deaths in 
these early years were probably unavoidable because of 
the experimental nature of the flying machines. Information 
about flying could come only from actual experience, and 
the early pilots were truly pioneers—if not guinea pigs—in 
accumulating the data that permitted safer and more effec- 
tive flying in the future. But with each fatality the War 









First professional recognition for pilots came in 1912, 
when the rating of Military Aviator was established and 
qualified flyers were authorized to wear these badges, 


Department became more reluctant to detail officers from 
other arms and services to flying duty. Furthermore, few 
volunteered because, as Capt. William Mitchell said, “They 
do not see any future in it.” 

In 1912, qualified pilots were awarded badges as Mili- 
tary Aviators and recognized professionally. A year later, 
Congress authorized thirty-five percent extra pay for a 
maximum of thirty officers regularly assigned to flying duty, 
and the Chief Signal Officer called attention to this new 
incentive in his efforts to attract volunteers. 

But underlying most of the difficulties encountered by 
Army aviation was the lack of a clearly defined status and 
function within the service. Aeronautics was clearly a costly 
business, in terms of manpower, materiel, and facilities, 
and the Signal Corps found it increasingly difficult, in the 
face of congressional and public indifference, to support 
its fledgling air arm. Many flyers felt that Army aviation 
would never make satisfactory progress until it was given 
specific statutory recognition, with specified duties and 
strength. A bill introduced into the House of Representa- 
tives in 1913 called for removing aviation from the Signal 
Corps and establishing it as a separate arm of the Army. 
The War Department opposed the bill, and among the 
opponents were Foulois and Mitchell. Only one pilot- 
Beck—favored separation from the Signal Corps. The others 
felt that aviation had not yet developed to the point of 
becoming a separate arm or service of the Army. 

Legislation finally enacted on July 18, 1914, gave statu- 
tory recognition to Army aviation, putting it on a firm and 
permanent basis. The act created the Aviation Section of 
the Signal Corps with an authorized strength of sixty off- 
cers and 260 enlisted men. It was “charged with the duty 
of operating or supervising the operation of all military 
aircraft, including balloons and aeroplanes, all appliances 
pertaining to said craft, and signaling apparatus of any 
kind when installed on said craft; also with the duty of 
training officers and enlisted men in matters pertaining to 
military aviation.” The act limited officers to unmarri 
lieutenants of the line, provided for flying pay, and estab- 
lished the aeronautical ratings of Junior Military Aviator 
and Military Aviator. 


Technical and Tactical Advances 


In spite of a lack of funds and genuine support, in spite 
of inferior equipment and difficult manpower problems, 
Army aviation had made some progress by 1914. The 
primitive machines of 1911-12 were giving way to faster 
and safer aircraft. In 1914 the Signal Corps condemned the 
pusher-type plane that had accounted for most of the fatali- 
ties. The pusher had an unfortunate habit of diving @ 





Curti 
hind 








5, Se 
gee 


cras 
ele\ 
teal 
and 


the 
eve 
any 
as 
An 
tra. 
JN 
aff 


as 


cra 
air 
an 
tok 
spe 
for 
an 
arc 


th 
ac 
fo: 


Al 





912, 
and 
dges, 


from 
few 
Chey 


Mili- 
ater, 
or a 
luty, 


new 


1 by 
and 
ostly 
ties, 

the 
port 
tion 
iven 
and 
nta- 
gnal 


the 
lot- 
hers 
t of 


atu- 
and 


offi- 
luty 
tary 
1ceS 
any 
, of 
Z to 
ried 
tab- 
ator 












Bettmann Archive 


Curtiss biplane in flight. Pusher-types, with engine be- 
hind pilot, proved dangerous, fell out of favor in 1914. 





Curtiss tractor plane, purchased by the Army in 1914, was 
among first of its kind to be ordered by the government. 





Here’s the famous Curtiss JN-4A, “Jenny,” one of the series of trainers used to turn out pilots in World War I. 


crashing, probably because of an inherent weakness in the 
elevatots. On such occasions, the engine would usually 
tear loose from the rear of the plane and ram into the pilot 
and passenger. 

Condemnation of the pusher-type planes in 1914 left 
the Army with only five training planes at San Diego, and 
even these had to be reconditioned if they were to be of 
any use. The training program kept going with the help of 
a sport plane purchased from Glenn L. Martin at Los 
Angeles and converted into a satisfactory dual-control 
trainer. In 1914 the Army also ordered from Curtiss the 
JN-1, first of a series of trainer planes that were to become 
affectionately known to a whole generation of student pilots 
as the “Jenny.” 

The Army’s difficulties with its assortment of early air- 
craft made a convincing case for settling on a standard 
airplane that would meet the tests of safety and perform- 
ance. A competition among aircraft manufacturers in Oc- 
tober 1914 produced only one plane—the Curtiss—that met 
specifications of four hours of nonstop flight and a 4,000- 
foot climb in ten minutes while fully loaded. But airframe 
and engine development moved too fast to permit stand- 
ardizition, and the individual manufacturers were too small 
to build planes in quantity. 

Although its problems and its lack of funds persisted, 
the Aviation Section expanded its organization and its field 
activities. In December 1914, General Scriven stated that 
for an adequate air force the Army needed four squadrons 
of eight planes each with approximately fifty percent re- 
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serve planes—or a grand total of fifty airplanes—and twenty 
officers and ninety enlisted men per squadron. By Septem- 
ber 1915, Scriven had raised his sights to eighteen squad- 
rons of twelve planes each. Although information from 
Europe about the technical aspects of the air war was 
hopelessly inadequate, the Army had acquired some idea 
of the vast growth in the size of the forces involved, and 
Scriven’s recommendations reflected this knowledge. But it 
required Amefica’s entrance into the war to bring about 
an expansion of Army aviation on such a scale. 

The 1st Aero Squadron, which had existed off and on in 
some form since early 1913, reorganized at San Diego in 
September 1914 on a more official basis in accordance with 
a War Department order. It had sixteen officers, seventy- 
seven enlisted men, and eight airplanes. Under Captain 
Foulois, the squadron engaged in training and testing activi- 
ties during 1914-15. In the years immediately preceding 
the entrance of the US into the war in Europe, this squad- 
ron represented the tactical air strength of the Army. 

Meanwhile, relations with Mexico had once more 
reached a critical stage following the Tampico incident 
in April 1914. The lst Aero Squadron immediately sent 
a detachment of five officers and three planes to Galves- 
ton, Tex., to join the US expedition against Vera Cruz, 
but it arrived too late to catch the transport and the planes 
were never unpacked. The detachment returned to San 
Diego in July. With the emergence of Pancho Villa as a 
revolutionary leader in Mexico, the Texas border once 
more became an area of tension and potential conflict. 
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Still another detachment from the Ist Aero Squadron—this 
time two officers and a single plane—went to Texas in 
April 1915. Operating from Brownsville, Lieutenants Mill- 
ing and Byron Q. Jones reconnoitered the border area and 
were fired on by Villa’s men. 

In July the whole squadron moved from San Diego to 
Fort Sill, Okla., to take part in fire-control operations with 
the field artillery. The experience of Milling and Jones 
at Brownsville had shown that the airplane and field artil- 
lery did not work together effectively. Part of the squad- 
ron was dispatched to Brownsville once again in August. 
This, together with mechanical troubles, prevented any 
real progress at Fort Sill. In November, with winter com- 
ing on, the squadron made its first mass cross-country 
flight—439 miles, but not nonstop, to Fort Sam Houston at 
San Antonio. Meanwhile, the detachment at Brownsville 
flew a number of reconnaissance missions, but trouble with 
the planes once more limited their effectiveness, and they 
rejoined the squadron at San Antonio before the end of 
1915, 


On the Mexican Border 


Within a few months of its arrival at Fort Sam Houston, 
the Ist Aero Squadron became the first and the only 
American tactical air unit prior to World War I to be 
tested under full field conditions. On March 9, 1916, 
Pancho Villa, the most notorious of the freebooting revo- 
lutionary leaders opposing the Carranza regime in north- 
ern Mexico, raided Columbus, N. M., and killed seventeen 
Americans. Provoked to retaliatory action, the United 
States government ordered Brig. Gen. John J. Pershing to 
organize a force of 15,000 troops to pursue Villa into 
Mexico and take him dead or alive. Ordered almost im- 
mediately to Columbus, the Ist Aero Squadron arrived 
there on March 15. Foulois had ten pilots, eighty-four en- 
listed men, and eight planes. Eventually, in May, the unit 
reached a strength of sixteen officers and 122 men. 

Operating in the high winds of the mountains of north- 
ern Mexico, the squadron’s handful of battered airplanes 
never had a real chance. On the very first squadron flight 
on March 19, from Columbus to the advanced base at 
Casas Grandes, Mexico, one plane had to turn back, one 
cracked up in a forced night landing, and the other six 
were forced down by darkness, four of them managing to 
stay together. This experience established the pattern of 
future operations. The planes could not get across the 
10,000- to 12,000-foot mountains of the area on recon- 
naissance flights; they could not battle the terrific air cur- 


rents and whirlwinds; and they could not fly in the high 
winds, dust storms, and snow storms. Short flights in good 
weather, with mail and dispatches, appeared to be about 
as much as could be expected. 

Some of the flyers had experiences that bordered on 
comic opera. Two planes landed at Chihuahua City in 
Mexico to deliver duplicate dispatches to the American 
consul there. One was fired on by mounted rurales, and 
Foulois was arrested and jailed. Eventually, he was re- 
leased by the local Mexican commander. Meanwhile, a 
crowd surrounded the machines, burned holes in the 
wings with cigarettes, slashed the fabric with knives, and 
removed nuts and bolts. Both planes took off, but one 
was forced down almost immediately when the top section 
of the fuselage blew off, damaging the stabilizer. The pilot, 
Lieutenant Dargue, had to stand off the threatening crowd 
until Mexican soldiers arrived to guard the plane. The 
plane was repaired, and Dargue took off at 5:30 the next 
morning to avoid the mob. 

By April 20, only two planes were still operational, and 
these were taken to Columbus where they were con- 
demned and destroyed. The replacement planes proved no 
more adaptable to field service in Mexico than had their 
predecessors. Although the squadron continued to be 
based at Columbus until early 1917, its operations over 
Mexico diminished after the summer of 1916. But many 
new planes did arrive, and the squadron used these in 
experimental and testing activities. 


The Eve of War 


The near-fiasco of the 1st Aero Squadron’s operations 
in Mexico, at a time when aviation in Europe was daily 
demonstrating its great combat potential, served to drama- 
tize the appalling shortcomings of Army aviation. The 
degree to which American airplanes had fallen behind 
European planes in performance was brought home to 
Congress and the public in a way that the warnings 
of the Chief Signal Officer and other Army officials had 
never been able to do. Word about the unhappy lot of the 
flyers in Mexico got back to Washington, and in August 
1916, Congress provided what was then a huge sum- 
$13,281,666—for military aeronautics. 

The Army desperately needed the money to train more 
flyers and buy better planes. Unfortunately, the better 
planes were not available because the American aircraft 
industry had fallen far behind in its development and 
production of airplane engines, the key to improved per- 
formance. The best engines had come from Europe even 


Lt. Herbert Dargue, standing by his damaged plane during 1916 punitive expedition into Mexico, was threatened by 
mob at Chihuahua City. Mexican soldiers arrived to guard the plane, which was repaired and flown safely out next day: 
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Purchase of Martin T. T. with Curtiss OX-2 engine marked first time one company supplied the airframe, another the engine. 


before 1914, but by 1916 the belligerent countries needed 
more engines than they themselves could produce. Such 
planes as American manufacturers built for the Allies 
usually had European engines installed in them after their 
arival abroad. 

Technical assistance of the highest order was on the 
way for American aeronautics, but it came too late for 
World War I. In March 1915, Congress created the Na- 
tional Advisory Committee for Aeronautics (NACA) “for 
the supervision and direction of scientific study of the 
problems of flight, with a view to their practical solution” 
and to “direct and conduct research and experiment in 
aeronautics.” Unfortunately, NACA did not get its great 
Langley Memorial Aeronautical Laboratory at Langley 
Field, Va., into use until after World War I ended, but 
from then on it was the country’s greatest force for aero- 
nautical research and development. 

The National Defense Act of 1916 increased the strength 
of the Aviation Section and established a reserve corps 
of officers and enlisted men. In a number of states, air 
units had been organized by flying enthusiasts, assisted 
by the Aero Club of America, a great force for aero- 
nautical progress in the United States during these years. 
These units provided their own planes, often at their own 
expense. The only one ever officially recognized by the 
War Department as a National Guard unit was mustered 
into federal service in 1916 for a period of several months. 
In 1917 these air units and the reserve corps were an 
important source of manpower for the Aviation Section. 





The expansion of Army aviation planned in 1916 was 
eventually overtaken by the events of 1917, but the Signal 
Corps made definite progress in adding training facilities 
and forming new aero squadrons by April 6, 1917. The 
school at San Diego had forty-five officers in training in 
October 1916, and a new school was established at 
Mineola, N. Y., to train candidates for the reserve corps 
and the National Guard. A new flying school was opened 
at Essington, Pa. In addition, civilian flying schools be- 
gan training reservists for the Aviation Section late in 
1916. Some Army officers learned to fly at their own ex- 
pense. Among them was Maj. William Mitchell, assistant 
chief of the Aviation Section, who, in the fall of 1916, 
commuted on weekends from Washington to the Curtiss 
school at Newport News, Va. 

In 1916 the War Department authorized the organiza- 
tion of seven aero squadrons of twelve planes each—four 
in the United States and three in the overseas departments. 
In addition to the 1st Aero Squadron, the 8d, 4th, and 5th 
would be stationed in the United States. The 2d Aero 
Squadron, which already had a company on hand, would 
be brought up to strength in the Philippines, the 6th 
Squadron would be stationed in Hawaii, and the 7th in 
Panama. All of the squadrons were in existence early in 
1917, but only the Ist was fully organized and equipped, 
and even its equipment left much to be desired. Plans for 
further expansion of the Air Service to twenty squadrons 
were still in the paper stage at the outbreak of World 
War I. 


“The Smithsonian Institution 


American aireraft manufacturing on the eve of World War I was limited, at best. Here’s a view of the Wright plant. 
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Variety —you can choose from a wide range of finishes for magnesium 


Smart, modern furniture is just one example of chow finishes 
for magnesium are widening design horizons. Whether for 
appearance, protection, or a combination of both, the right 
finish is available. Magnesium can be painted, chemically 
treated, electroplated, and coated with plastic or rubber. 


To meet the rigorous standards set by the aircraft industry, 
there are air dried and baked paint finishes with excellent 
adhesion, maximum imperviousness and good wear resist- 
ance. Various types of chemical pickling provide the right 


paint base. Anodizing provides exceptional corrosion, heat 
and abrasion resistance. In addition, any metal which can be 
applied by electroplating may be deposited on magnesium. 


What about your products? If you’re not making use of mag; 
nesium lightness, strength and durability—and the variety of 
finishes for magnesium—there’s no better time to start than 
right now. Contact your nearest Dow sales office or writ® 
to us for more information. THE DOW CHEMICAL COMPANY; 
Midland, Michigan, Department MA 1405E. 
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“QUARTERMASTER” 
IN THE 
SKY 


Now, critical Air Force supplies cross the skies 
in greater bulk—with greater speed— 
via Lockheed’s new C-130 Military Transport. 


To produce the all-important C-130 
empennage, Lockheed called on Avco-Crosley. 
The result: empennages of consistent quality, 
perfect interchangeability. Avco-Crosley’s 
long experience with all methods of airframe 
tooling guarantees positive fidelity to design. 


Complete airframe capabilities at Crosley 
include: contour honeycombing, metal 
bonding, and chemical milling processes. 


A fully staffed structural design group, 

part of a 300-engineer Aircraft Component 
Production Department, gives Crosley 
complete capabilities in design engineering, 
tooling and fabrication of aircraft structures. 


Crosley offers complete facilities for 
research, development, and production of: 


Aircraft Structures Ordnance Systems 
Air Weapons Systems Missile Systems 


Air Traffic Communications 
Control Systems Systems 


Ground Radar Systems Industrial Electronics 


Aveo M anufacturing Corporation, 
Crosley Division, Dept. AS, 1329 Arlington St.; 
Cincinnati 25, Ohio. 


Crosley 


defense and industrial products 
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It was inevitable that aircraft, originally intended { 
observation, should be used for bombing. This is 
scene at an American bombing school in World Wat 
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FROM THE BALLOON TO THE B-17 


aircraft industry in World War I was never as great 

as the promise. The task that the Army air arm set 
itself, at the insistent urging of the Allies, proved to be 
beyond the capabilities of the country because it was not 
possible to overcome in a brief nineteen months the effects 
of almost a decade of neglect and unpreparedness. Not 
until 1917 did America fully realize the extent to which 
_ it had fallen behind’ Europe in aeronautics. The resources 
on hand were not a broad enough base on which to 
build the enormous structure projected. 

The resources in April 1917 were indeed meager. The 
Aviation Section had 131 officers, practically all pilots 
and student pilots, and 1,087 enlisted men. It had fewer 
than 250 planes, none of which could be classified higher 
than trainer by European standards. Its balloon strength 
totaled five. It had no bombers, fighters, or any of the other 
combat types that had been fighting the air war in Europe. 
It had only one fully organized and equipped combat 
squadron, The American aircraft industry had delivered 
to the Army in 1916 only sixty-four’ planes out of 366 
ordered—and this represented the output of nine different 
factories. Furthermore, the performance of these planes, 
especially the engines, could not be compared with that 
of their European counterparts. 


r YHE achievement of Army aviation and the American 


Clouds of Planes 


Even more embarrassing than the almost complete ab- 
sence of any tangible air strength, which, after all, could 
be blamed on the repeated failures of Congress to ap- 
propriate money for Army aeronautics, was the absence 
of plans and programs for building an air force that 
could fight in Europe. And perhaps most embarrassing of 
all was the lack of knowledge on which to base the pro- 
gram. According to one Army flyer, “Not a single air officer 
in Washington had even seen a fighting plane.” The Army 
had failed to send trained observers abroad to gather even 
the limited information that could be gotten about tech- 
nical and operational aspects of the war in Europe. Much 


AIR FORCE Magazine * August 1957 


Chapter 2 





1907-39 


The Air Service 
in the Great War 





By the time of the Meuse-Argonne offensive, above, 


‘formations of hundreds of planes were fighting the air war. 


of the fault here lay with the Allies, who exercised strict 
censorship of aviation information and refused to permit 
American air observers to visit the front. The British did 
not repeat this mistake in World War II, and the ex- 
change of technical information between the United States 
and Great Britain was of great mutual benefit in 1940-41. 
The idea of planning for a war before it began was 
still new to the Army and alien and repugnant to much 
of the public. There is a story that when newspapers 
published accounts of war planning by the War Depart- 
ment in 1916, President Wilson himself was indignant 
and outraged. The Chief of Staff and the Secretary of 
War had to explain to him that such planning was neces- 
sary and proper. At this time, “The War Department was 
conterned only with the mobilization of manpower.” 
The effort to provide a General Staff that would pull 
together the uncoordinated and often conflicting agencies 
of the War Department had been none too successful in the 
thirteen years since this change had been made. Congress 
was suspicious of this “foreign innovation” and limited the 
number of General Staff officers stationed in Washington. 
In 1917 the number was twenty. It was little wonder 
that there was a lack of coordinated planning and that it 
took the War Department the better part of a year to 
put its house in order. If the Aviation Section did not 
know what it needed to fight the war, neither did the 
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Army or Navy—nor the country as a whole—have any 
notion of what was required. 

The original Army mobilization plan, which concerned 
itself only with manpower, contemplated an Army of 
1,000,000, of which aviation would be “a relatively in- 
significant part.” And the initial appropriations for aviation 
after our entrance into the war—$10.8 million in May and 
$43.4 million in June—appeared to confirm the minor role 
planned for aviation by the General Staff. On May 1 the 
Chief Signal Officer proposed to add six aero squadrons 
and two balloon squadrons to the seven aero squadrons 
already formed, but even this modest increase would have 
to await legislation. Fortunately, there were already forces 
at work that would lift Army aviation out of its obscurity 
and raise it to the highest priority among American war 
programs. 


American artillery roars into action on the Meuse, 1918. 
Meanwhile, airpower was keeping the enemy off balance. 


Although the press and the public were enthusiastic 
about expanding the air arm, it was the insistent urgings 
of the French and British that tipped the scales on the 
side of aviation. The Allies rejoiced when the United 
States entered the war on April 6 and hastened to place 
their technical knowledge at our disposal. Within three 
weeks, large and well staffed missions from both France 
and Great Britain had arrived in Washington to appeal 
for full American participation in the fighting in Europe. 
They felt that the United States could help most effec- 
tively by sending a powerful air force to help the hard 
pressed Allies on the Western Front in 1918. In a cable 
to President Wilson, received on May 26, 1917, Premier 
Alexandre Ribot of France proposed a program that be- 
came the initial basis for the expansion of Army aviation. 
Ribot asked that an American “flying corps” of 4,500 
planes, 5,000 pilots, and 50,000 mechanics be placed in 
France during 1918 in order to “enable the Allies to win 
the supremacy of the air.” 

This proposal called for producing 16,500 planes during 
the first six months of 1918, far more than anyone had 
previously considered. The National Advisory Committee 
for Aeronautics had taken the lead in coordinating plans 
for aircraft production, and on April 12, 1917, it had 
recommended a program for producing 3,700 planes in 


1918, 6,000 in 1919, and 10,000 in 1920. But the War 
Department disregarded this plan in preparing early in 
June a detailed program for Army aviation based on the 
French recommendation. A group of officers headed by 
Foulois drafted the program in a few days in an atmos- 
phere of great pressure in which the “one thought was 
the supreme opportunity and the supreme need for haste.” 
The program provided for 22,625 airplanes and almost 
44,000 engines, plus eighty percent spare parts, which 
equaled another 17,600 airplanes. Although 12,000 were 
to be for use in France, the exact types were not yet 
known. 

The magnitude of the program was enough to give 
pause to all but the most optimistic aviation enthusiasts. 
From the first Wright plane in 1903 through 1916 the 
American aircraft industry had produced fewer than 1,000 
military and civilian planes; now it was being asked to 
produce 22,000 military planes in one year. France itself, 
in three years of war, had not produced as many planes 
as it was asking the United States to produce in one. 
The French had 1,700 airplanes at the front and 3,000 
training planes behind the lines. 

But Secretary of War Newton D. Baker approved the 
program before formal action by the General Staff and 
submitted legislation to Congress. It was greeted enthusi- 
astically by the press.and the public. The thought of great 
fleets of American planes turning the tide of battle in 
Europe fascinated almost everyone for a while. The Chief 
Signal Officer, Brig. Gen. George O. Squier, was so 
carried away by the dazzling vision that he appealed to 
the country to “put the Yankee punch into the war by 
building an army in the air, regiments and brigades of 
winged cavalry on gas-driven flying horses.” 

Secretary Baker announced on June 18: “The War De- 
partment is behind the aircraft plans with every ounce 
of energy and enthusiasm at its command. The aircraft 
program seems by all means the most effective way in 
which to exert America’s force at once in telling fashion.” 
Caught up in the atmosphere of fervor and buoyant hope, 
Congress rushed through an appropriation of $640 million 
for aeronautics in fifteen days, and President Wilson 
signed the act on July 24. It was the largest sum for a 
single purpose ever appropriated by Congress up to that 
time. It provided the foundation for the aircraft program, 
but it came a full 34 months after the declaration of war. 

With ample money, and hope for the future, the Avi- 
ation Section secured approval in August of a program 
for raising 345 combat squadrons, forty-five construction 
companies, eighty-one supply squadrons, eleven repair 
squadrons, and twenty-six balloon companies. Of these, 
263 combat squadrons were intended for use in Europe 
by June 30, 1918, and the remainder in the United States, 
Panama, and the Pacific. But the high hopes of the sum- 
mer faded rapidly as all production programs fell far 
behind. 

Aircraft production lagged badly, and by December 
1917 both civilian and military officials realized that we 
owed it to our Allies as well as to ourselves to lower the 
goals to more realistic levels. After consulting with Gen- 
eral Pershing’s headquarters in France early in 1918, the 
War Department approved a new program of 120 combat 
squadrons to be at the front in Europe by January 1, 
1919. In August 1918, Pershing and the War Department 
agreed on a final program calling for 202 squadrons to be 
at the front by July 1, 1919. There would be sixty pur- 
suit, forty-nine corps observation, fifty-two Army’ obset- 
vation, fourteen day bombing, and twenty-seven night 
bombing squadrons, plus 133 balloon companies. Although 
only forty-five combat squadrons got to the front by 
November 11, 1918, the final program of 202 might have 
been met by July 1, 1919, if the war had lasted. 
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Emergence of the Air Service 


US Army aviation never fulfilled the promises made on 
its behalf by civilian and military leaders alike in 1917— 
whether it was producing planes, raising squadrons, or 
“crushing the Teutons.” But it underwent profound 
changes during the war that decidedly improved its 
position and pointed the way to future greatness. From 
the standpoint of the’ future, one of the most important 
changes occurred in the organizational structure. 

The existing aeronautical organization at the beginning 
of the war was completely inadequate to meet the de- 
mands made upon it. The War Department had neither 
the knowledge nor the experience to direct the huge air 
program, and lacking precedent to serve as a guide, de- 
fense officials tended to think of the air setup as semi- 
detached from the rest of the war effort. 

The key problem from the beginning was production. 
To help the Army and Navy in this field, the Council of 
National Defense established the Aircraft Production 
Board in May 1917. Congress gave this agency legal 
status as the Aircraft Board on October 1. Under the 
chairmanship of a leading industrialist, Howard E. Coffin, 
the board advised the military services on quantity pro- 
duction and all related materiel problems. After October, 
when it came under the Secretaries of War and Navy, it 
tended to advise rather than “supervise and direct” as 
the law provided. Nevertheless, the Aircraft Board and 
its growing staff did the basic planning of the aircraft 
production effort and saw it through the first year of the 
war. 

Within the War Department the General Staff had no 
real experience in air matters and was busy with other 
more familiar problems. The Signal Corps, under pressure 
to produce results, expanded the Aviation Section quickly 
and reorganized it into a number of divisions, all of which 
were individually responsible to the Chief Signal Officer 
himself, General Squier. This officer found himself in 
the unenviable position of personally supervising two 
major programs, of which the air was by far the larger. 
As Arnold later recalled, “The situation . . . was more a 
state of affairs than a chain of events.” 

By the spring of 1918 the aviation program was in 
great trouble. Production had not begun to approach the 
widely heralded goals, and the public optimism of the 
preceding year quickly gave way to painful disillusion. 
With this hard swing of the pendulum came investiga- 
tions and charges that the agencies handling the program 
were inefficiently organized and administered. The out- 
come was a sweeping reorganization of the whole aero- 
nautical structure of the War Department. 

After preliminary steps, on May 21, 1918, President 
Wilson transferred aviation from the Signal Corps to two 
agencies under the Secretary of War: the Bureau of Air- 
craft Production and the Division of Military Aeronautics. 
The latter, under Maj. Gen. William L. Kenly, just re- 
turned from France, was responsible for training and 
Operations. The new Bureau of Aircraft Production, 
formed from the old Equipment Division of the Signal 
Corps, was assigned “full and exclusive jurisdiction and 
control over production of aeroplanes, engines, and _air- 
craft equipment” for the Army. Since its head, John D. 
Ryan, former president of the Anaconda Copper Co., was 
also chairman of the civilian Aircraft Board, a close and 
helpful connection existed between the two agencies. On 
May 24, the War Department officially recognized the 
Division of Military Aeronautics and the Bureau of Air- 
craft Production as constituting the Air Service, but it 
did not choose to appoint a chief of the Air Service to 
coordinate their activities. 

The absurdity of not providing for close coordination 
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Despite ambitious goals, American aircraft production was 
beset by problems. Above, aircraft parts are assembled. 


of two such interdependent agencies soon became too 
obvious to be tolerated. On August 27 the President ap- 
pointed Ryan as Director of Air Service and Second 
Assistant Secretary of War, the latter position assuring 
him enough prestige to make his weight felt. While the 
appointment was a step toward representation of aero- 
nautics at a higher level, it may also have been designed 
to forestall creation of a separate department of aero- 
nautics, for which there was a good deal of sentiment in 
Congress. 

The new organization emerged late in the war, when 
many of the worst difficulties had already been, or were 
about to be, overcome. The end of the war prevented 
the Air Service from making a record in 1919 that would 
have at least partially vindicated the original claims on 
behalf of aviation. 


The Planes 


American airplane production during the war was a 
failure when judged by original goals and promises. But 
it was a substantial achievement when compared. with 
the records of the other warring countries. During its 
nineteen months in the war, the United States produced 
fifty percent more planes than did Great Britain during 
its first thirty-one months of war—and Great Britain was 
the largest Allied producer. 

The large appropriations for aircraft and the -extrava- 
gant production programs of 1917 created rose-colored 
clouds which temporarily obscured the fact that the 
American aircraft industry could not produce 22,000 
planes in the first year of war. In March 1917 there were 
only twelve companies capable of producing planes for 
the government, and their total production during 1916 
had been less than 400 planes of all kinds. 

Other factors were scarcely less important in their ef- 
fect on production. Raw materials were often inadequate 
to meet the enormously increased demand. Drastic action 
had to be taken to ensure an adequate supply of spruce— 
the tough, resilient wood that was superior to all others 
for the construction of airplanes. The government, in 
effect, took over and operated the spruce industry in 
Oregon and Washington. The Air Service assigned more 
than 27,000 officers and enlisted men to the Spruce Di- 
vision of the Aircraft Board. Working in the forests, mills, 
and railroads, they helped the industry increase produc- 
tion by 2,500 percent. 

Civilians and military alike recognized from the begin- 
ning that the greatest problem would be production of 
combat planes fit for use in. Europe. None had éver been 
produced in this country, and no one had the technical 
knowledge to do it quickly. There were not even any 
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designs for such planes. The greatest deficiency was in 
engines. In 1917 the United States produced no engines 
that combined the light weight and high horsepower 
needed for use in combat planes. 

The United States had to turn to its Allies for planes 
to equip its units on the front and for the technical 
knowledge that would enable it to produce combat planes 
for itself. The advice and guidance was sometimes more 
than a little tinged with self-interest and often showed a 
lack of real knowledge of the situation in America. But 
without the assistance of the Allies, the Air Service could 
not have made the gallant, albeit brief, combat record 
that it did. 


COST OF REPRESENTATIVE AIRCRAFT, 1918 





PLANE COST 

Curtiss JN-4A $ 5,550.00 

Curtiss JN-4H 8,042.61 

Thomas-Morse S-4B 7,750.00 

Dayton-Wright DH-4 5,750.00 Plus cost of one Liberty 
engine ($4,600 to $5,300) 

Curtiss SE-5 7 442.61 

Handley-Page 48,000.00 Plus cost of two Likerty 
engines 

Martin Bomber 40,000.00 Plus cost of two Liberty 
engines 

Standard E-1 (M-Defense) 6,975.00 With Le Rhone 110 engine 

Caproni 15,000.00 Plus cost of three Liberty 
engines 

Curtiss R-4 19,148.62 

Spad 10,242.61 
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Many of the US combat planes had to come trom the Allies. 
From the British the US purchased 143 Sopwith F-1 Camels. 
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One of the popular pursuit types bought from the French 
was the Nieuport 28, shown here. The US purchased 297. 





To gather vital technical information, the Army sent a 
large mission to Europe in June 1917, headed by Maj. 
Raynal C. Bolling, a newly commissioned but long-time 
civilian leader in aeronautics. As a result of the mission’s 
findings, the aircraft production authorities decided to 
build training planes initially and to buy pursuit planes 
chiefly from the French, Pursuit designs changed so 
rapidly that it was considered impracticable to manufac- 
ture them so far from the fighting front. The French 
agreed in August to produce for the United States almost 
6,000 planes—chiefly Spads, Nieuports, and Bréguets— 
plus some 8,500 engines, to be delivered by July 1, 1918. 
The United States would supply the raw materials. 

Deciding the kinds of combat planes the United States 
should produce was a difficult problem. Efforts to stand- 
ardize fighting planes during the war were unsuccessful 
because of rapid technical changes. During this relatively 
early stage of aeronautical . development—1914-18—the 
British and French each developed more than fifty dif- 
ferent types of fighting planes, the Italians more than 
thirty, and the Germans more than twenty-five. The 
United States used nine types of combat planes purchased 
from the Allies. 

After much discussion and controversy, the Americans 
settled on the de Havilland 4 (DH-4), a two-place 
reconnaissance bomber of English design, for production 
in the United States. Eventually, American companies 
also placed the British Handley-Page bomber and the 
Italian Caproni bomber in production, but only the DH-4 
was produced in quantity. The other programs were over- 
taken by the Armistice before any real progress was made. 
Production of other European models—including the Spad, 
Bristol, and Lepere—was considered or even undertaken 
in American factories, but none ever reached the pro- 
duction stage, usually because of technical problems. The 
only American-designed combat plane developed during 
the war was the two-engine Martin bomber, built around 
the American Liberty engine. This plane did not get be- 
yond the development stage before the end of the war, 
but it became the standard bomber of the Air Service in 
the early 1920s. 

Certainly the outstanding contribution of the United 
States to aeronautical development during the war was 
the Liberty engine. Designed and produced in America, 
it was good enough to be sought after by the Allied 
countries. There is a story that two engineers designed 
the Liberty engine in two days at the end of May 1917 
in a suite at the Willard Hotel in Washington. This is 
only partly true because engineers from a number of 
companies and from the US Bureau of Standards also 
did a great deal of work on the engine. Produced in 
two versions—eight-cylinder and _twelve-cylinder—the 
Liberty was destined to be the standby of the Air Service 
for more than a decade. In addition to the Liberty, Ameri- 
can engine manufacturers during the war also produced 
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Between September 1917 and the Armistice, the Air Service _ 


received 4,881 French-built aircraft. Some were Spad 16s. 
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The Smithsonian Institution 


The only American-designed combat plane developed during the war, the two-engine Martin bomber, came fnto use 
in the early 1920s. Above from left, with the MB-1 in 1918, Lawrence Bell, Eric Springer, Glenn Martin, Donald Douglas. 


in quantity two other domestic engines, the Curtiss and 
the Hall-Scott, and a number of foreign types, including 
the Hispano-Suiza, Gnome, and Le Rhone. 

Beginning in the spring of 1917 the aircraft industry 
expanded feverishly, and sometimes haphazardly, in an 
effort to do its enormous job. Existing companies increased 
their capacities many times over, and a host of new com- 
panies came into the industry. But the narrow base of 
this expansion and the intricacies of the technical prob- 
lems involved in putting new and foreign airplane and 
engine designs into production defeated the wholehearted 
efforts that most companies made to reach their goals. 

In January 1918, production in the United States was 
at a monthly rate of only 700 engines and 800 planes, of 
which some 700 were primary trainers. Not one combat 
plane had been completed, and not one plane had been 
shipped to France. The country was aware in a vague 
way that the aircraft program was behind schedule, but 
even congressmen of the “watchdog” type were not espe- 


The Smithsonian Institution 
During the war, the US produced a total of more than 3,000 
ritish-designed DH-4s, two-place reconnaissance bombers. 
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cially disturbed. Ironically, the War Department itself 
touched off the uproar over aircraft production. It an- 
nounced on February 21 that the first American-built 
planes were “en route to the front in France,” implying 
carelessly that this was five months ahead of schedule. 
Actually, only one DH-4 had been shipped from Dayton. 
It did not leave Hoboken, N. J., until March 15, and the 
ship that carried it was torpedoed off the Azores. The first 
American DH-4 did not fly in France until May 17. 

The revelation that the program was actually failing, 
instead of marching ahead as the War Department had 
implied, led to rumors that were followed by congressional 
and presidential investigations. Charges of graft and 
sabotage proved to be utterly false, but the presidential 
investigating committee, headed by Charles Evans 
Hughes, eventually strongly criticized the indecision, de- 
lay, defective organization, lack of knowledge and experi- 
ence, and conflict of judgment that characterized the 
program. 


Many pilots called the Bristol two-place biplane the 
best all-round fighter-reconnaissance plane of the war. 
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Reorganization of the aircraft production machinery in 
the spring of 1918 brought renewed, if more sober, con- 
fidence in the ability of the aircraft industry to make a 
real contribution to the war effort. The basic problem was 
to shift quickly from production of trainers, of which 
there were plenty, to production of combat planes, espe- 
cially the DH-4, which was adapted to the Liberty engine. 
The success of the shift is shown by the increase in DH-4 
production from fifteen in April 1918 to 1,097 in October. 
In all, the United States produced well over 3,000 DH-4s 
before the Armistice on November 11. To these may be 
added about 7,800 primary and advanced training planes, 
most of them the famous JNs or Jennies, plus a few hun- 
dred combat-type planes other than the DH-4, almost all 
of them experimental or test planes. The best estimates 
of production put the over-all total for the war period at 
more than 11,000 planes, as against 27,000 originally 
ordered. 

Engine production from July 1917 through November 
29, 1918, totaled approximately 32,000, of which almost 


half were Liberty engines and a quarter OX-5s, a Curtiss- 


produced engine used in trainers. The remaining 8,000 
engines were foreign types, principally Hispano-Suizas 
and Le Rhones. One other type of aircraft—the balloon— 
played a prominent role in the air war in Europe and was 
produced in quantity. The country turned out more than 
a thousand balloons, including some 650 of the obser- 
vation type. 

Although training planes were indispensable to the 
building of an air force, the real measure of aircraft pro- 
duction had to be in terms of the number of planes it 
could put into the fighting in France. It was here that 
the greatest failure occurred. Of the almost 6,300 planes 
delivered to the American Expeditionary Forces (AEF) 
in France, only some 1,200 (all but three of them DH-4s) 
came from the United States. Almost 4,800 came from 
the French, but most of these were training planes. Per- 
haps a truer index of the American contribution is the 
actual aircraft strength in US units in the Zone of Ad- 
vance on November 11, 1918. Of 1,005 planes, 325 were 
American-built DH-4s, and all the rest were foreign-built 
planes, chiefly Spads and Salmsons; of 740 planes actually 
in squadrons at the front, only 196 were DH-4s. During 
their seven months of combat action in France, American 
pilots flew foreign planes most of the time. And since the 
French and British naturally kept their best planes for 
themselves, the Americans eften found themselves flying 
outmoded types. 

It is perhaps. only fair to note that the tightness of 
shipping and the priority given shipment of ground forces 
in 1918 played a part in retarding the movement of 
American-built combat planes to France. The record 
would probably have been better had there been more 
shipping available when the planes began to roll off the 
lines. 

And the United States was not alone in its failure to 
meet goals for aircraft production and expansion of air 
strength. In August 1917 the Bolling Mission had con- 
tracted for the French to deliver to the AEF in France 
5,875 planes and 8,500 engines by July 1, 1918, but only 
one-quarter of the planes could be delivered in time and 
the United States canceled the contract before it expired. 
Nor did the French reach the combat strength they 
promised themselves. They never met their program of 
4,022 planes at the front by April 1, 1918, for at the end 
of the war they had only 3,321 planes at the front. 


Training 


Fortunately, the human material from which to build 
an air force was not only available but willing. The air 
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war in Europe had a strong romantic appeal for young 
men stirred by tales of the daring, individualistic feats of 
the great air aces—Georges Guynemer, René Fonck, and 
Charles Nungesser of France; Baron Manfred von Richt- 
hofen, Oswald Boelcke, and Max Immelmann of Germany; 
Albert Ball and Edward Mannock of Great Britain; and 
William A. Bishop of Canada. Between July 1917 and 
June 1918 more than 38,000 of the finest of America’s 
youth volunteered for flying training in the Army. Trans- 
forming this raw manpower and many other thousands 
into trained flyers and ground crews was the most stag- 
gering task faced by the Air Service. 

With its tiny handful of 1,200 officers and men and its 
three flying fields as a nucleus, the Army’s air arm began 
in April 1917 an expansion requiring it to multiply itself 


Germany’s Max Immelmann  Germany’s Von Richthofen 


more than a hundred and fifty times over in little more 
than nineteen months. At the beginning there existed no 
real knowledge of what it would take to produce pilots 
who could fly in combat on the Western Front. No Amer- 
ican military pilots had ever engaged in combat and few, 
if any, had even flown in a combat plane. In fact, the 
Army had not one worthy of the name. Only from the 
Allies could there come the information and assistance 
that the United States needed to establish an effective 
training program. 

The Aviation Section made certain basic decisions 
early, even before the full scope of the expansion became 
known. Training would have to be standardized; the 
personalized methods of prewar years would not serve {@ 
train thousands of pilots quickly. There would be three 
phases of flying training—ground, primary, and advanced. 
Most advanced training would be done overseas—in Great 
Britain, France, and Italy—where the right types of planes 
and experienced instructors were available. Large num- 
bers of officers would be commissioned direct from civilian 
life in order to provide the planning and ground staffs 
needed for the expansion of the new training program. 

After Foulois and others inspected the Canadian flying 
training system in April 1917, the Aviation Section took 
steps to launch the various phases of the training program. 
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World War I training field. American pilots were trained 
both in the US and in Europe. Some 15,000 cadets entered 
primary, and more than 10,000 pilots were finally trained. 


Hiram Bingham, a Yale professor commissioned in the 
Signal Corps, played a key role in the training program. 
Before the end of May, Bingham had started ground 
schools for cadets at six leading American universities— 
Massachusetts Institute of Technology, Cornell University, 
Ohio State University, and the Universities of Illinois, 
Texas, and California. Until the end of the program, after 
the war, these six schools and two others—Princeton Uni- 
versity and the Georgia School of Technology—received 
almost 23,000 cadets and graduated more than 17,500. 
The original eight-week curriculum was later increased 
to twelve and was of great value in giving the cadets a 
theoretical basis for flying training. 

The expansion of primary flying training could not be 
done as quickly because most of the fields had to be 
built first. Meanwhile, the Canadians provided flying 
facilities in Canada during the summer months of 1917 
in return for the use of American fields in the south during 
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Brooks Field, Tex., one of the twenty-seven flying fields the US used for training pilots in World 
Department built most fields in southern states, where flying conditions were generally good all year round. 


the winter. By the middle of December 1917, fifteen 
flying fields were in use, including some that were to 
become permanent landmarks of the air arm: Chanute, 
Selfridge, Kelly, and Scott. Wisely, the War Department 
built most of the fields in the southern states where flying 
conditions were good all year round. Ultimately, there 
were twenty-seven flying fields in the United States and 
another sixteen in Europe. 

At the primary flying schools in the United States, 
cadets could earn their wings in six to eight weeks, after 
a total of forty to fifty hours of flying, usually in the JN-4. 
Rated as Reserve Military Aviators (RMA), they received 
twenty-five percent flying pay. In all, almost 15,000 
cadets entered the primary flying schools in the United 
States, and 8,688 received the RMA rating. Others re- 
ceived their training at overseas schools, making a total 
of more than 10,000 pilots trained during the war. 

Training of Americans in Europe was handicapped by 
lack of facilities, late arrival of cadets, and the more 
urgent needs of the Allied air services, which naturally 
had first claim on planes and flyers. But cadets arrived in 
France as early as August 1917, and eventually some 
2,500 came from the United States or were recruited in 
France. Unfortunately, more than a thousand of these 
cadets who arrived during 1917 had to spend months 
waiting at Issoudun, Tours, and St. Maixent before they 
got a chance to begin training. Meanwhile, they were 
called on for construction work, cooking, guard duty, and 
any other jobs that needed to be done. Because they 
received the then handsome pay of $100 per month, they 
became known at Issoudun as the “Million Dollar Guard.” 

The Air Service, American Expeditionary Forces, began 
building its own schools in France in August 1917, since 
the French schools could not handle the expected arrivals. 
Eventually sixteen fields—of which Issoudun was the 
largest and best known—were used to train American 
flyers. By November 1918 the American schools could 
give about 2,000 pilots a month their final or “refresher” 
training. In all, more than 8,000 pilots and observers re- 
ceived some form of flying training in France, the Air 
Service schools accounting for almost 1,700 fully trained 
pilots and 850 observers. About 500 Americans received 
all or part of their flying training in Great Britain, and a 
few hundred more at two schools in Italy. The greatest 
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Balloons played an important, if unspectacular, role 


contribution of these foreign schools was to give American 
pilots the feel of the planes they would fly in combat— 
planes that were not available in the United States. 

But the French and British did not have enough train- 
ing schools to handle the Americans, and the training 
establishment in the United Siates had to take over the 
greater part of advanced pilot training. Specialized ad- 
vanced schools were set up, beginning with the first 
observer school in September 1917. Aerial gunnery schools 
were also set up, and all flying personnel were supposed 
to have courses in gunnery, an absolute requirement for 
combat service. 





from the rest of the Air Service training program. Above, training balloon observers over a suburb of London. 








the war. Balloon training was completely separate 


Flyers alone did not make an air force. Engineers, 
supply and administrative officers, mechanics, and a host 
of other specialists and nonspecialists were needed on 
the ground if the air mission was to be fulfilled. The 
remarkable development of aerial photography and radio 
created a demand for large numbers of ' officers and en- 
listed men trained in these specialties. Schools for the 
various officer specialties were established at airfields or 
at educational institutions, and thousands completed the 
courses during 1917-18. 

Any hope that enough mechanics could be obtained from 
civilian life was dispelled by the autumn of 1917. Schools 
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American aviators at French training school, Tours, in 1918. Here, they prepare to fly in a flimsy, French-built 
Morane rouleur. Training in the foreign schools gave the Americans the feel of the planes they would fly in combat. 
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had to be opened to train enlisted men in a wide variety 
of specialties, including airplane engines, armament, armor, 
propellers, machine guns, ignition, welding, instruments, 
sail-making, vulcanizing, and copper work. At first, men 
were trained at factories and at northern flying fields that 
had to be closed down for the winter. Beginning in Decem- 
ber 1917, heavy reliance was placed on large technical 
institutions to operate schools for the Air Service. By 
May 1918 more than 10,000 men had been trained at 
these various schools, more than half of them at the tech- 
nical institutions. This met the most immediate needs. In 
June the Air Service concentrated all training of mechanics 
at its two large schools at St. Paul, Minn., and Kelly Field, 
Tex., and closed the others down. More than 7,600 men 
had been graduated from the various courses at these two 
schools by the end of the war. 

The British also helped train American mechanics and 
other ground personnel at fields and factories in Great 
Britain. This was of mutual benefit as it helped relieve the 
British labor shortages also. Large numbers of mechanics 
were also trained at French factories and at American 
schools in France. Whole squadrons were trained in this 
manner. 

Balloons played an important, if unspectacular, role in 
the war, and there was a constantly growing need for 
them. Balloon training remained completely separate from 
the rest of the Air Service training program. Special balloon 
schools trained pilots and observers and offered technical 
courses to. the enlisted men of the balloon companies. 
Some balloon observers received their training in France. 
Up to the Armistice, balloon schools in the United States 
turned out 751 trained officers. The Air Service formed 
eighty-nine balloon companies of which thirty-three went 
overseas. Two companies were formed in France. By the 
end of the war the balloon force had a strength of more 
than 17,000 officers and men in the US and abroad. 


Air Service, AEF 


On April 6, 1917, there were five US Army aviation 
officers in Europe. Three were attending French flying 
schools; one was an assistant military attaché in London; 
and the fifth was an air observer in Spain. But the observer 
in Spain was the energetic and aggressive Maj. William 
Mitchell, and he lost no time in getting permission to visit 
the front as an observer. 





The National Archives 
Though American planes in combat were only ten percent 
of Allied air strength, Air Service pilots fought well. 


ORCE Magazine ¢ August 1957 


During the next few months Mitchell studied the air 
war intensively, visiting airfields, depots, and headquarters, 
spending ten days at the front and flying over the front 
lines. On his own initiative, and with French help, he 
drew up and sent to the War Department on April 20 a 
plan for the organization of an American air force in 
France. He followed this with a steady flow of reports on 
almost every aspect of the air war. It is likely that he had 
a hand in developing the aviation program for the United 
States laid down in the Ribot cable of May 26. By the 
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time Pershing arrived in France with the staff of the 
American Expeditionary Forces in June, Mitchell was not 
only the best-informed but probably the best-qualified 
man to serve as Aviation Officer, AEF. 

Mitchell presented Pershing with a proposal for an Air 
Service composed of two distinct forces. One consisted of 
squadrons attached to the ground armies, corps, and divi- 
sions and under the control of ground commanders. The 
other force consisted of “large aeronautical groups for 
strategical operations against enemy aircraft and enemy 
materiel, at a distance from the actual line.” The bombard- 
ment and pursuit formations making up this force “would 
have an independent mission . . . and would be used to 
carry the war well into the enemy’s country.” 

Here was clearly foreshadowed the classic controversy 
over the proper role of airpower that was to agitate the 
American military establishment for so many years. The 
heart of the controversy was destined to be the concept of 
strategic bombardment. Mitchell’s ideas reflected the 
powerful influence of the foremost prophet of airpower 
of his time, the advocate of strategic bombardment and 
unified air command—Maj. Gen. Hugh M. “Boom” Trench- 
ard, commander of the British Royal Flying Corps. 

Pershing appointed a board of officers, including Mitchell, 
to recommend the composition and organization of the 
Air Service, AEF. The board began with the assumption 
that “a decision in the air must be sought and obtained 
before a decision on the ground can be reached.” There- 
fore, it recommended a strategic force of thirty bombard- 
ment groups and thirty fighter groups and a second force 
of a size based on the strength of the ground forces to 
which it would be attached. Pershing did not accept the 
board’s recommendations. The first program for the Air 
Service which he did approve provided only for units of 
the second type. Although later programs included bom- 
bardment and pursuit squadrons, at no time was permission 
granted to establish an American strategic bombardment 
force. 
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Actually, the composition of the Air Service in France 
was probably determined more by the nature of the air- 
craft obtainable than by programs or tactical doctrine. 
The programs adopted by Pershing’s staff had some influ- 
ence on aircraft production in the United States in 1918, 
but the hard fact remained that most of the American 
squadrons flew foreign aircraft in combat. The Americans 
had to take what the Allies could spare them over and 
above their own sometimes-desperate needs. 

The Bolling Mission, which provided most of the tech- 
nical guidance for the American aircraft program in 1917, 
could not help but be impressed by the emphasis, in theory 
if not in practice, that the French, British, and Italians 
placed on strategic bombardment. But there had to be 
flyers before there could be an Air Service, and _ this 
meant that training planes would have to be given priority, 
at least initially. The American ground armies would need 
supporting air units if they were to do their part on the 
Western Front. For these reasons, the Bolling report to the 
War Department in July 1917 gave third priority to 
bombers and fighters for a strategic air force. By the time 
the United States was in a position to begin turning out 
bombers, the war had ended, and since the Allies did not 
have enough bombers for their own programs, the AEF 
was never able to build a bomber force of its own. 

But in the summer of 1917 the aviation officers at AEF 
headquarters in Paris had no planes—only plans. Their 
first concern was to develop a staff and command organi- 
zation that could handle the complex task of building an 
air force from scratch. On September 3, Pershing ap- 
pointed Brig. Gen. William L. Kenly, a field artillery officer, 
as Chief of Air Service, AEF. Bolling served as assistant 
chief in charge of supply, while Mitchell became Air 
Commander, Zone of Advance. In November, Foulois, 
already a brigadier general, arrived in France with a 
ready-made headquarters staff of 112 officers and 300 en- 
listed men. After he thoroughly inspected aviation activi- 
ties, Foulois succeeded Kenly as Chief of Air Service, AEF. 

Building the Air Service in France proved to be a pain- 
ful and halting process. Aside from the difficulties inherent 
in developing any military organization under the intense 
pressure of war, jealousy and friction within the Air Ser- 
vice further complicated matters. Air and ground officers 
were often at loggerheads. Earlier arrivals resented later 
ones (many of whom were newly commissioned civilians), 
and at the higher echelons such key officers as Bolling and 
Mitchell could not agree on their respective responsibilities. 

By the spring of 1918 the lack of progress, aggravated 
to be sure by production failures at home and delays in 
French deliveries, could no longer be ignored. Pershing 
regarded the Air Service headquarters staff as a “lot of 
good men running around in circles.”-In May 1918, he 
brought in as Chief of Air Service a West Point classmate 
and senior Corps of Engineers officer, Brig. Gen. Mason 
M. Patrick. Pershing reasoned that Patrick would be able 
to stand above the strife of the ambitious young air officers, 
almost all of whom—including Mitchell and Foulois—were 
under forty. 

Mitchell was subordinated to Foulois, who was placed 
in charge of aviation at the front in June with the title 
of Chief of Air Service, First Army, but it was difficult for 
the two to work together. The colorful, dashing Mitchell, 
determined to cut red tape and get things done no matter 
how, was bound to clash with the more studious and ortho- 
dox Foulois. Eventually, in an unusual act of self-denial, 
Foulois recommended that Mitchell be given the combat 
command and asked for himself the position of Assistant 
Chief of Air Service under Patrick. This change, in August, 
paved the way for Mitchell to become what he had wished 
to be all along—the outstanding American air combat com- 
mander of the war. 


In May 1918, General 
Pershing brought in 
Brig. Gen. Mason M. 
Patrick to be Chief 
of Air Service, AEF. 


When, in August 1918, 
Billy Mitchell became 
Chief of Air Service, 
First Army, his wish to 
be the outstanding 
American air combat 
commander was _ ful- 


filled. 


The Smithsonian Institution 





Oo r= , FR eet Ae Alle UCM 


Cr 8 Mme = 


re od ry A 


at CH OO, Of = © SP Oe hl 


ao re 


— Fre ARK SK 


oe 2 mera 


ae @® © © FR a 











. AAA & PM 


From this point on, the combat forces expanded rapidly, 
and new combat air commands were organized as new 
American armies came into the field. In October, Col. 
Frank P. Lahm became Chief of Air Service, Second Army; 
and Mitchell, newly promoted to brigadier general, rose to 
Chief of Air Service, Army Group, on October 14. Pershing 
had told Patrick that he wanted Mitchell to command the 
combat forces at the front. Another pioneer Army flyer, 


Col. Thomas DeWitt Milling, succeeded Mitchell at. First 


Army. The establishment of Air Service, Third Army, just 
before the Armistice, completed the air organization at 
the front as of November 11, 1918. 

The Armistice saw the Air Service beginning to fulfill 
the promise expected of it. There were 58,000 officers and 
men in the Air Service in France, about 20,000 in training 
in England, and a small number in Italy. For every plane 
at the front, the Air Service estimated it needed thirty-five 
to forty men. 


Air War in France 


The US Air Service made its combat record in World 
War I in a period of. only seven months—from April to 
November 1918. It had required a full year for American 
aero squadrons to reach the point where they could sup- 
port American ground forces at the front. 

Aside from the logistical and training difficulties, there 
was a major difference of opinion between the AEF and 
the Allies, and this further delayed the appearance of 
American units. The French and British, already drained 
of their best men and hard pressed by the Germans, looked 
on the American forces, both ground and air, as providing 
a fresh and growing manpower pool from which to draw 
replacements for their tired and depleted units. They 
wished to attach American battalions to French and Brit- 
ish divisions and individual American pilots and observers 
to British and French air squadrons. 

Pershing resisted strongly, and his insistence on a sepa- 
rate American army responsible for a separate sector of 
the front ultimately gave the Americans an opportunity to 
prove that they could fight as an independent force. But, 
meanwhile, the desperate manpower needs of the French 
and British in the face of powerful German attacks could 
not be ignored. Beginning in the fall of 1917, US bat- 
talions and regiments served as parts of French and British 
divisions until they could be reunited into American divi- 
sions and eventually into the first US Army on August 10, 
1918. 

The experience of the Air Service followed the over-all 
pattern. Most of the American flyers and mechanics avail- 
able for service at the front in late 1917 and early 1918 
were trained in Europe. The Allies naturally wanted to 
use the young and fresh Americans to reinforce their own 
units, hoping to bolster Allied morale and discourage the 
Germans. Then, too, the Americans had as yet no combat 
planes of their own, and there was no other way in which 
they could get the combat experience they needed. The 
logic of this arrangement could not be disputed, and it 
was adopted as an interim measure, to be followed by the 
grouping of trained Americans into squadrons for use on 
French and British fronts. Later, when the American 
armies were formed, the American squadrons would be 
used with them. 

There was little doubt that the Americans would fight 
well in the air. Since 1915, American volunteers had been 
flying with the French and British. Although the members 
of the Lafayette Escadrille were the most famous, many 
others had also won enviable reputations. After America 
entered the war, ninety-three trained pilots transferred to 
the Air Service and another twenty-six to the US Navy, 
while a number remained with the French. In February 
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American volunteers were in combat as early as 1915, many 
as members of the famed Lafayette Escadrille. Above, 
Raoul Lufbery sitting in the cockpit of his Nieuport, 1916. 


1918 the flyers of the Lafayette Escadrille became the 
nucleus of the 103d Pursuit Squadron, the first American 
squadron to fly as a unit in action. The 103d continued to 
serve with the French, since no other American squadrons 
were yet ready for action. In order to take advantage of 
the experience of the transferred pilots, the Air Service 
eventually distributed most of them through new American 
units as squadron commanders and flight leaders. 

The Ist Aero Squadron, of Mexican border memory, 
arrived in France under the command of Maj. Ralph Royce 
on September 3, 1917—the first American flying unit to 
reach Europe. After training at French schools, it received 
French planes and further training as an observation 
squadron. Additional American squadrons arriving in 
France during the fall and winter followed a similar 
pattern of training. In preparation for the eventual trans- 
fer of a sector of the front to the American ground and air 
units, the Allied High Command decided that American 
units should be gradually concentrated in the Toul area, 
toward the eastern end of the vast front stretching from 
the Channel coast to Switzerland. The front in eastern 
France, comparatively quiet since the first year of the war, 
appeared to be a good place for blooding the new Ameri- 
can forces. 

The American buildup in the Toul sector began in Feb- 
ruary 1918 with the arrival in the Zone of Advance of the 
95th Pursuit Squadron. The 94th Pursuit Squadron joined 
it on March 5, but neither unit had machine guns for the 
Nieuport fighters they were flying. In spite of this deficien- 
cy, which could have meant the difference between life 
and death, they began flying pursuit patrols over the lines 
on-March 15. When the machine guns finally arrived, the 
95th found that it still could not start regular operations 
because most of its pilots had never received instruction in 
gunnery. They had to be sent back to a French aerial 
gunnery school, leaving to the 94th the honor of being 
the first American-trained pursuit squadron to fight at the 
front. This famous “Hat-in-the-Ring” squadron, later com- 
manded by Capt. Edward V. Rickenbacker, began its 
operations on April 3. On April 14, Lts. Alan F. Winslow 
and Douglas Campbell shot down the squadron’s first two 
German planes. The 95th returned to the front on April 
25, and the two squadrons were subsequently formed into 
the Ist Pursuit Group. The tendency toward larger units 
was almost inevitable as the number of squadrons was in- 
creased; eventually, groups were organized into wings. 

Meanwhile, the lst Aero Squadron had arrived in the 
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Eddie Rickenbacker, center, and other pilots of the 94th Pursuit Squadron, first American-trained squadron to get Grea 
into combat. Famous as “Hat-in-the-Ring” squadron, it was later commanded by Rickenbacker, top US World War I ace. The 
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Members of the 11th Aero Squadron of the Air Service, which later was the 11th Bombardment Squadron, line up with 
their DH-4s at base in France, in 1918. The comic-strip character “Jiggs” was retained as the squadron insignia. 








Toul sector on April 4, and on April 15 its pilots flew Spad 
two-seaters in the first reconnaissance missions over the 
lines. Two more squadrons arrived before the end of May, 
and the three were formed into the 1st Corps Observation 
Group, under French tactical control. Earlier, in March 
and April, balloon companies had begun operating with 
American divisions near Toul. The first day bombardment 
squadron to go into action was the 96th. Flying in French 
Bréguets, the 96th began its operations in the Toul sector 
by raiding the railroad yards at Dommary Baroncourt on 
June 12. By the middle of June, therefore, representative 


units of all four elements of the Air Service had gone into — 


action around Toul. 

In a desperate effort to smash the Allies before Ameri- 
can resources could permanently tip the scales against 
them, the Germans launched a series of mighty offensives 
in March 1918 that reached a furious climax in the Marne- 
Champagne battle of July. At the beginning of the offen- 
sive, the Germans used massed airpower for the first time. 
Some 300 planes seized control of the air and attacked 
Allied troop movements. It required a still larger concen- 
tration of Allied planes to recapture control of the air. 
This lesson was taken to heart by all of the American air 
leaders. 

At the end of June, American ground and air units 
moved to the vicinity of Chateau-Thierry, at the tip of the 
great salient the Germans had driven into the French lines. 
The American air units—lst Pursuit Group and Ist Corps 
Observation Group—together with some French units, were 


organized into the First Brigade under Mitchell and given, 


responsibility for a portion of the battle area. Conditions 
were far different from those on the quiet Toul front. 
Great battles raged almost continually for weeks on end. 
The Germans had local superiority in the air because of 
greater numbers and the high quality of their Jagdstaffeln 
—pursuit squadrons. Outnumbered and facing superior 
planes—especially the latest version of the Fokker—the 
American pursuit pilots often found themselves out- 
matched. It was difficult to protect the observation planes 
in their missions behind the German lines, and formations 
of squadron size or larger became necessary. 

The First Brigade found itself on the defensive through- 
out a five-week period during which the German attack 
was stopped and thrown back. The First carried out its 
primary mission of supplying information to the ground 
forces, but at a heavy cost in both observation and pursuit 
planes. In the most important offensive action of the air 
campaign, American pursuit planes joined British bombers 
and pursuits in attacking the large German supply base 
at Fere-en-Tardenois. Allied losses were heavy, but the 
attack forced the Germans to use fighters to protect their 
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The National Archives 
One of the hottest American pilots was Frank Luke. He 
shot down two other German planes and two balloons the 
same day that he downed this German reconnaissance plane. 








British BE-2C. Throughout much of the war German equip- 
ment, especially the Fokker planes, proved superior to 
the equipment used by the Americans and Allied pilots. 


This is the Fokker D-VII biplane, which many called the 
best single-seater of the war. In one month in 1918, this 
German fighter brought down a total of 565 Allied planes. 


The National Archives 








supply bases, weakening their strength over the front. The 
experience at Chateau-Thierry was a hard one, but it pre- 
pared the American flyers for future campaigns as the 
Toul sector never could have done. 

In August, Patrick placed all American air units along 
the French front under the Air Service, First Army, with 
Mitchell as commander. These units had increased steadily 
during July and August, and Mitchell organized them, 
along with a number of French groups, into three wings— 
pursuit, observation, and bombardment. Most of his bomber 
groups and some of his pursuit and observation groups were 
French. In all, the Air Service, First Army, had forty-nine 
squadrons, of which only about half were American. Mitch- 
ell also controlled a French aerial division with more than 
forty additional squadrons, and he had the cooperation, 
but not the use, of nine British bombardment squadrons 
from Trenchard’s Independent Air Force recently organized 
for strategic bombardment of Germany. Mitchell massed 
most of this strength behind an eighty-mile front manned 
by the US First Army and a French army corps under 
Pershing. 

The Allied forces prepared to wipe out the St.-Mihiel 
salient, which had been sticking into the French lines for 
four years. For several weeks before the attack began on 
September 12, the Air Service made ready for the assault. 
It succeeded in limiting enemy reconnaissance and collect- 
ed the information needed by the ground commanders 
without arousing strong enemy suspicion of the American 
concentration. A significant measure of the degree of tacti- 
cal surprise attained was the overwhelming superiority of 
the American and French forces at the beginning of the 
action—almost 1,500 planes against an estimated 295 Ger- 
man planes. For this campaign Mitchell had what was up 
to that. time “the largest aggregation of air forces that had 
ever been engaged in one operation on the Western Front 
at any time during the entire progress of the war.” 

For the first time the Americans had numerical superior- 
ity in the air. Mitchell used it to capture and maintain the 
offensive in spite of increasing opposition, including some 
of the best German pursuit units from other parts of the 
front. During the first two days of the battle, bad weather 
kept most of the planes on the ground, but their many 
attempts to carry out missions showed that the American 
flyers had gained greater experience and confidence. With 
better weather on September 14 and 15, Mitchell could 
put his plans in motion. 

About a third of his force—some 500 observation and 
pursuit planes—operated in support of the ground forces. 
The remainder struck behind the German lines, bombing 
communications and installations and strafing German 
columns. These attacks met strong German reaction in the 
air, and losses were heavy on both sides. The American 
day bombardment units met the strongest German opposi- 
tion, and their losses were likewise heavy. But the over-all 
results were good, since the Germans had been kept on 
the defensive and most of the action had taken place well 
behind their lines. 

In September the Allies were advancing almost every- 
where along the line. The success at St.-Mihiel confirmed 
an earlier decision that the next American assault should 
be along the sector from the Meuse to the Argonne—in 
eastern France. After the Americans consolidated their 
lines on the St.-Mihiel front, the ground and air units 
disengaged themselves and moved into the Meuse-Argonne 
area. Once more, as at St.-Mihiel, the air units attempted 
to preserve secrecy. The Americans refrained from flying, 
other than as observers in French planes, until the attack 
was launched on September 26. They spent much of their 
time in training exercises with artillery and infantry units, 
a need revealed during the St.-Mihiel campaign. 

For this final campaign, Mitchell had a smaller force 
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than at St.-Mihiel, but it was augmented during October 
and November by new American units. His initial strength 
was more than 800 planes, of which almost 600 were 
American. Here again, Mitchell sought every opportunity 
to concentrate his forces for large blows at the enemy, 
instead of parceling them out among the divisions and 
corps, where coordination of their activities was always 
most difficult. By incessant assaults on the German rear, 
he planned to keep the enemy on the defensive and pre- 
vent an attack on the American lines. 

From the beginning of the offensive on September 26, 
the bombers played a key part in establishing air superi- 
ority over the battle area. The biggest air battles were 
usually provoked by these bomber raids, for the Germans 
regarded them as a serious threat. The largest and perhaps 
most successful of the missions took place on October 9, 
when a force of 200 Allied bombers, accompanied by 100 
pursuit planes and fifty three-place planes flying in two 
echelons, struck a concentration point where the enemy 
was forming for a counterattack. The bombers dropped 
more than thirty tons of bombs in the face of strong attacks 
by German fighters. Other “huge” formations of up to 190 
planes hit sensitive targets behind the lines on October 30 
and November 4. To cope with these assaults the Germans 
reinforced their fighter units, and the American day bomb- 
ers suffered grievous losses on a number of their missions. 

Pursuit planes escorted bombers and observation planes, 
and‘ protected balloons. They also patrolled aggressively 
to force the Germans to fight. Some students of the air 
war believed that the low-flying patrols operating through- 
out the offensive in spite of bad weather proved “the out- 
standing success” of the campaign. From September 26 to 
October 1, American fighters claimed 100 hostile planes, 
and twenty-one balloons shot down. The Ist Pursuit 
Group, under Mitchell’s control, operated over the battle 
lines against enemy planes and balloons, establishing a de- 
gree of air superiority that heartened the ground troops. 





Capt. Eddie Rickenbacker was credited with shooting dow? 
twenty-six enemy planes, probably downed many othef® 
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The observation squadrons were more successful in 
working with the infantry and artillery than they had been 
at St.-Mihiel. They defended themselves better and adopt- 
ed aggressive tactics, attacking enemy machine-gun em- 
placements and strongpoints. Their greatest successes came 
in spotting enemy artillery and reporting visual recon- 
naissance. In this work, the balloon squadrons, of which 
there were twenty-three at the front by Armistice Day, 
also played an important part. 

On November 11, 1918, Mitchell was Chief of Air Serv- 
ice, Army Group, directing the operations of the air serv- 
ices for the First and Second Armies and readying a third 
for action. He had forty-five combat squadrons at the front, 
with 767 pilots, 481 observers, and twenty-three aerial 
gunners. Two of these units—the British-trained 17th and 
148th Pursuit Squadrons—had just rejoined the American 
forces after serving with the RAF on the British front since 
July 1918. 

American officers continued to fly as individuals with 
Allied air forces even after American units appeared in 
strength at the front. In Italy, Capt. Fiorello H. La Guardia 
led a detachment of eighteen bomber pilots into action 
against the Austrians in June 1918. In all, more than sixty- 
five American pilots saw action on the Italian front, flying 
Caproni bombers. 

The combat record in France was not statistically im- 
pressive. The 740 American planes in squadrons at the 
front on November 11, 1918, constituted a little more than 
ten percent of the total aircraft strength of the Allies. 
The Air Service carried out 150 separate bombing attacks 
during which it dropped about 138 tons of bombs and 
penetrated as far as 160 miles behind the German lines. 
American losses in combat were 289 planes and forty-eight 
balloons, including fifty-seven planes piloted by officers fly- 
ing with the British, French, and Italians, A number of the 
237 American officers and men killed in battle certainly 


The National Archives 
Raoul Lufbery, taken the day before he died in combat, in 
May 1918. He coached Rickenbacker in air war techniques. 


could have been saved it the Air Service had required the 
use of the parachute. Although the German flyers used 
parachutes in the closing stages of the war, the Allied air 
forces refused to adopt them. The aviators themselves 
stubbornly rejected them—partly because of skepticism and 
partly because of a “freakish pilot fetish that it was a 
sign of cowardice and lack of confidence in one’s ability 
and equipment.” 

American pilots had confirmed claims of 781 enemy 
planes and seventy-three balloons shot down, but the true 
totals were less because of duplicate claims. The “Golden 
Age” of individual aerial combat, World War I saw the 
glorification of the fighter ace. Such American flying heroes 
as Capt. Eddie Rickenbacker, Maj. Raoul Lufbery, and 
Lt. Frank Luke became better known to the American 
public than all except a handful of American generals. No 
fewer than seventy-one Americans qualified as aces—each 
shooting down five or more enemy aircraft. Altogether, 
they shot down some 450 planes and fifty balloons. 





Among the American aces of World War I were Capt. Elliott 
Springs (left) and Lt. George Vaughn. Each downed twelve 
German planes, and in addition Vaughn got one balloon. 


The National Archives 
Carefree Frank Luke died fighting a one-man war. He 
downed four planes, fourteen balloons in seventeen days. 
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“The clamshell that flies 18 miles high” 


“This feat is performed regularly in the high-altitude test 
chamber that we designed for Northrop Aircraft in Haw- 
thorne, California. This clamshell opens its giant jaws to pro- 
vide easy access and greater economy in setting up tests of 
airborne electrical parts and power systems. Then it clamps 
tightly shut and ‘flies’ the parts up to 100,000 feet in tempera- 
tures down to 80° below zero. The clamshell design is the 
first of its kind in the aircraft industry. It is just one phase of 
the complete 20,000 square foot environmental test lab that 
Holmes & Narver engineered for Northrop’ 


Holmes & Narver, Inc. FF 


WILLIAM ESCHER typifies our highly qualified engineer- 
ing staff...men whose experience and qualifications 
extend into nearly every field of design, engineering and 
construction. 

An integrated organization like H&N is geared to meet 
today’s most specialized demands. And when you call 
on a competent, diversified engineering-construction firm 
early in your project—you assure proper planning every 
step of the way from basic study and analysis to operating 
facility. 


ENGINEERS 


aN 


828 South Figueroa Street, Los Angeles, California 


1737 H Street NW, Washington, D.C. 


letel, baa. de len ge). t-) 


ENGINEERS AND CONSTRUCTORS FOR ALL INDUSTRY AND GOVERNMENT 








% 
mor RA NSMITTER 


TYPE HGH-10-TS4 


ROTOR ‘pat PENO, st 
Won Cppe :: 
/FROM PREC. Ig/ON PROOWETS 4, 





HIGH TEMPERATURE RESISTANT SYNCHROS 
HIGH ACCURACY at =. 7 


These size 10 high temperature resistant stainless steel 
synchros are available as transmitters, transformers, 
elhir-va-valite] Fame late Ma Ste) 2-10 

The transmitter was developed for direct turbo jet 
engine mounting and has passed tests at 450°F for 
100 hours and 350'F for 1000 hours. 


CLIFTON PRECISION PRODUCTS CO.,INc.. Clifton Heights, Pa. 





AILISON POWERS 


USAF’s first operational missile 


THE MARTIN TM-G1 MATADOR 
The Allison J33 can be called the taxpayer’s friend. 


The first jet engine to be “missilized,” the J33 costs 
less per pound of thrust than any other turbo-jet. It is the 
first engine modified to be an expendable missile engine. 


Now overseas with USAF missile squadrons, the Matador can 
deliver an atomic warhead at more than 650 MPH. 
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Between 


World Wars 


Great War with the profound conviction that airpower 

would be the dominant weapon of the future. Although 
the American experience in the war had been brief, it had 
been sufficient for them to glimpse the awesome potential of 
the air weapon. Men like Mitchell had the ideas, but they 
did not have the weapons to prove their theories. And they 
would have to wait two decades before aeronautica! devel- 
opment could begin to catch up with their ideas. The years 
from 1919 to 1939 were hard for the young apostles of air- 
power, and they often despaired. But technology was on 
their side, and the time would come when the machines 
would bear out their words. 


[ce MORE thoughtful air leaders came out of the 


The Mitchell Era 


With the end of the war, the Air Service had to face the 
sober realities of life in the peacetime US Army. The war- 
time machinery of expansion had to be thrown into reverse 
and the entire establishment reduced to what Congress 
considered a normal peacetime size. 

Orders for 18,000 planes and 20,000 engines were can- 
celed within a few days of the Armistice. Demobilization 
of most of the nearly 200,000 men in the Air Service also 
began immediately, and by June 30, 1920, there were 
fewer than 10,000 officers and men on hand. Ninety per- 
cent of the aircraft industry that had sprung into existence 
during the war was liquidated by 1920, and the remainder 
could expect little help from military orders. For more than 
a decade the Air Service would be using planes and engines 
left over from the war. Furthermore, the sale of large num- 

ers of surplus military planes and equipment, a major job 
for the Air Service, met much of the civilian demand for 
Planes, further reducing the market. 

In January 1919 the Air Service and the General Staff 
made plans for a postwar aviation force of 24,000 officers 
and men. When Congress appropriated less than a third of 


At left, striking formation shot of Boeing P-12s of the 
0s typifies the open-cockpit, helmet-and-goggles era. 
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the money asked for the Air Service, this planned strength 
had to be cut in half in 1920. Furthermore, the Director of 
Air Service reported, “Not a dollar is available for the pur- 
chase of new aircraft.” 


The Fight for Airpower 


Even before the war ended there was a great deal of 
discussion about the postwar organization of the air arm. 
Proposals for a separate Department of Aeronautics from 
congressmen and from a board appointed by Secretary of 
War Baker met resistance from the War Department, which 
insisted that the Air Service must remain a part of the 
Army. Baker himself opposed an “independent department 
of air.” Yet he recognized that “the art [aviation] itself is 
so new and so fascinating, and the men in it have so taken 
on the character of supermen, that it is difficult to reason 
coldly, and perhaps dangerous to attempt any limitation 
upon the future based even upon the most favorable view 
of present attainment.” 

Congress agreed with Baker and with Pershing, who 
stated that “an air force acting independently can of its 
own account neither win a war at the present time nor, so 
far as we can tell, at any time in the future.” The Army 
Reorganization Act of 1920 made the Air Service a com- 
batant arm of the Army, with an authorized strength of 
1,516 officers and 16,000 enlisted men, including a maxi- 
mum of 2,500 cadets. This was out of 280,000 authorized 
for the whole Army. 

Although regarded by many air officers—Foulois and 
Mitchell had been most outspoken—as a crushing defeat of 
their hopes for a separate air force, the new law did apply 
some lessons learned from the war. Indeed, the Air Service 
was unique among the combatant arms, for it was given 
control of research and development, procurement, and 
supply of aircraft and directly related equipment in addi- 
tion to its personnel and training functions. The legislation 
did away with the dual organization developed in 1918 
and ensured unified control of the most important aspects 
of the air mission. In addition, it met other complaints of 
the aviators by authorizing flight pay amounting to fifty 
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percent of base pay and requiring the tactical units to be 
commanded by flyers. The Chief of the Air Service was 
given the rank of major general and the Assistant Chief 
that of brigadier general. 

The blueprint of the tactical organization called for 
twenty-seven squadrons in seven groups under two wings. 
The fifteen observation and four surveillance squadrons 
emphasized the Army support role; four pursuit and four 
bombardment squadrons rounded out the force. One unit, 
equipped with Martin MB-2s, was labeled a heavy bom- 
bardment squadron and proudly pointed to as the first and 
only one in the Air Service. Balloons still had a place in 
the picture, and thirty-two companies were planned. 

The General Staff insisted that the tactical squadrons 
operate under control of the ground commanders, as in- 
tegral parts of divisions and corps. This dashed the hopes 
of air officers who believed that World War I experience, 
particularly at St.-Mihiel, had demonstrated the correctness 
of two basic principles as the best means of supporting the 
ground battle: concentration of forces under centralized 
control and priority of operations against the enemy air 
force. Tactical units in the United States were placed 
under the commanders of the nine Army corps areas that 
had been set up after the war. These commanders had air 
officers on their staffs as advisers. The Chief of the Air 
Service kept command of the training schools, depots, and 
other activities, which were exempted from corps area 
control. 

Thus, Secretary Baker’s young “supermen” of the Air 
Service lost out to the General Staff and its supporters on 
almost every major point at issue. Indeed, there was stfong 
difference of opinion among the air officers themselves. 
Maj. Gen. Charles T. Menoher, Chief of the Air Service, 
opposed a separate air force in 1919-20, feeling that the 
air arm was not yet ready for that stature. And even the 
radicals—Mitchell, Foulois, Arnold, and others—were not 
always consistent or certain of what they wanted. But there 
emerged from the heat of the controversy that raged for a 
half-dozen years a number of ideas that eventually became 
basic doctrine for the air arm. 

At the center of the struggle stood one of the most popu- 
lar and colorful figures of the recent war—the “Fighting 
General”—Billy Mitchell. It was inevitable that a man of 
his audacious and outspoken temperament should become 
the leader of the fight for greater recognition of airpower. 
As Assistant Chief of Air Service from 1920 to 1925 he 
was the “gadfly of the General Staff and the hero of the 
Army's flyers.” Convinced of the greatness of airpower’s 
destiny and ambitious that the air arm be given a major 
role in national defense, Mitchell became a crusader and 
ended a martyr. 

The heart of the problem was whether the air arm had 
an independent mission that would warrant its separation 
from the Army and Navy. Army generals and Navy admirals, 
with few exceptions, denied that either the experience of 
the past or the prospect of the future supported the idea 
of air operations independent of surface forces. It was true 
that American air experience in World War I had been 
confined almost entirely to use of observation and pursuit 
aviation over the ground battle area, and even many air 
officers felt that support of ground operations would con- 
tinue to be the chief mission of the air arm. An independent 
mission, of course, meant bombardment of enemy cities 
and industries, and the Air Service had done hardly any of 
this during the war. 

But other air forces had engaged in strategic bombard- 
ment during World War I, and their experience could be 
studied. The Germans had begun attacks on London as 
early as 1915, and the British had been driven by public 
demands for retaliation to organize the Independent Air 
Force under Trenchard in June 1918 to bomb the German 


Convinced of the greatness of airpower’s destiny and 
ambitious that the air arm be given a major role in na 
tional defense, Mitchell became a crusader, ended a martyr. 


cities. Actually, the French as well as the British had con- 
sidered bombing German industry in 1915-16, but they 
lacked the bombers, and the demands of the ground wat 
always outweighed other requirements. Between June and 
November 1918, the British made a good beginning to 
ward bombing industrial cities in western Germany, and 
at the time of the Armistice, Trenchard was all set to send 
his Handley-Page bombers on a spectacular mission against 
Berlin. 

In October 1918 the Allied High Command established 
the Inter-Allied Independent Air Force, which might well 
have carried out a sustained bombing offensive against 
German industry but for the Armistice. Trenchard, its 
commander, conceived his mission to be “the breakdown 
of the German Army in Germany, its government, and the 
crippling of its sources of supply.” In this effort, the US 
Air Service would have participated—production of Hand- 
ley-Pages and Capronis permitting. Had the war lasted well 
into 1919, Mitchell might have had historical evidence to 
support his theories, and the subsequent history of military 
aviation in the United States would have been different. 

Actually, the US Air Service in France had developed 3 
doctrine of strategic bombardment before the end of 191]. 
In what has been called the “earliest, clearest, and leas 
known statement of the American conception of airpowel, 
Lt. Col. Edgar S. Gorrell, chief of the Strategical Aviation 
Branch of the Air Service in France, recommended in De 
cember 1917 the bombing of German commercial centets 
and communications in order to strangle the German army: 
The destruction of German industrial power was Vi 
Gorrell said, because the ground war was stalema 
Furthermore, the Germans might well attempt to destrdy 
Allied industrial power. Unlike Trenchard, who proposed 
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widespread, light attacks with civilian morale as the chief 
target, Gorrell recommended round-the-clock saturation 
attacks to overwhelm defenses and wreck production facili- 
ties. His plan included major groups of targets. The plan 
was never put into effect for reasons previously indicated. 

In the 1920s, the climate of opinion in the United States 
was not favorable for military theories that smacked of the 
total- war concept. When Secretary of War Baker denounced 
the idea of attacking civilian populations, he undoubtedly 
reflected the opinion of most military and civilian leaders 
of the Western world. It was easier to “convince doubters 
of the technical potentialities of aircraft than it was to gain 
acceptance of strategic bombing as a decent means of 
fighting.” Under the circumstances, it is hardly surprising 
that Mitchell’s ideas of total war failed to win support and 
that civilian and military authority alike rejected strategic 
bombardment as an independent mission for an air force. 

But Mitchell persisted. He was especially certain that 
the bomber spelled the end of seapower. His vision of air- 
power rather than naval power as the defender of the 
American coasts touched off a feud with the Navy that was 
all the more aggravated by his successful bombing tests 
against Navy ships. After a great deal of haggling between 
them, the Air Service and the Navy held a test off the 
mouth of the Chesapeake Bay in July 1921. Bombers from 
Langley Field, Va., sank three German vessels, including 
the powerful battleship Ostfriesland. In tests off Cape Hat- 
tras in September 1923, Air Service bombers sank the 
obsolete US battleships Virginia and New Jersey. 

It was true, of course, that the targets were sitting ducks— 
they were motionless, unarmed, and unmanned. But even 
while the Navy was discounting the ability of bombers to 
destroy surface vessels able to maneuver and defend them- 
selves, it was busy taking the lesson to heart and laying 
the foundations of its own airpower. It required the devas- 
tating shock of Pearl Harbor to drive the lesson home be- 
yond question, but from the 1920s the aircraft carrier was 
destined to be the prime weapon of seapower. Mitchell’s 
hope that the Air Service would get the mission of coast 


The German battleship Ostfriesland, called “unsinkable,” 
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staggers under bomb impact from Mitchell’s bombers, 1921. 





In bombing test against US warships, a Martin MB-2 bomber 
scores direct hit with phosphorus bomb on the USS Alabama. 


defense was utterly frustrated by the Navy, and up to 
Pearl Harbor there still existed no clear-cut system of joint 
Army-Navy coastal defense. 

The failure of his crusade fed Mitchell’s impatience and 
led him into impetuous indiscretions that brought about 
his downfall. He wrote and spoke bitterly about the de- 
ficiencies of the Air Service and denounced the arch con- 
servatives in the Army and Navy who stood in the way of 
reform and progress. In April 1925, at the expiration of his 
term as Assistant Chief of Air Service, he was sent to San 
Antonio, Tex., in his permanent grade of lieutenant colonel 
as air officer of the corps area. From here he continued to 


Billy Mitchell, in uniform, and his supporters used his court-martial in 1925 as a public forum for their views. 


loose blasts against Army and Navy authorities that could 
no longer be overlooked by his superiors. 

After the loss of the Navy dirigible Shenandoah in a 
storm in September 1925, Mitchell issued a prepared press 
statement in which he spoke of the high command of the 
Army and Navy as being guilty of “incompetency, criminal 
negligence, and almost treasonable administration of the 
National Defense.” The court-martial he had been inviting 
took place in Washington in November and December 
1925 and served as a public forum for his ideas and those 
of his adherents in the Air Service—almost all of its officer 
corps. Since both President Coolidge and Secretary of War 
John W. Weeks had called for the court-martial, the con- 
clusion was a foregone one. Found guilty and suspended 
from duty for five years, Mitchell resigned in 1926 to con- 
tinue his fight on the outside. Within the Air Service the 
fever subsided, but only temporarily, for the germ was still 
there. 


State of the Air Service 


Many conditions in the Air Service that Mitchell criti- 
cized were beyond the power of the War Department to 
remedy. It was true that aviators had to fly old World 
War I crates because there was no money to buy new 
planes. But the whole Army suffered from severe cutbacks 
in funds after World War I, and the General Staff felt that 
the Air Service should take its share of the cut. 

In 1921 the serviceable planes on hand and in storage 
consisted of some 1,500 Jennies for training, 1,100 DH-4Bs 
for observation, 179 SE-5 pursuit planes, and twelve Martin 
MB-2 bombers. Most of them were obsolescent and should 
have been replaced. There were no less than 330 crashes 
in these old planes between July 1, 1920, and June 30, 
1921. Sixty-nine men were killed and twenty-seven severely 
injured—a large toll for a force that had fewer than 900 
pilots and observers. 

By July 1, 1924, the aircraft strength had fallen to 1,364 
planes. Of these, only 754 were in commission, including 
457 observation, fifty-nine bomber, seventy-eight pursuit, 
and eight attack planes. During most of the 1920s the total 
offensive strength of the Air Service in the United States 
consisted of one pursuit, one attack, and one bombardment 
group. There was also one pursuit squadron and one bom- 
bardment squadron in each of the three overseas depart- 
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ments. But most of the strength was in observation units. 

By contrast with this composition, Maj. Gen. Mason M. 
Patrick, Chief of the Air Service from 1921 to 1927, kept 
recommending that in a “properly balanced Air Service 
twenty percent of the total strength should be made up of 
observation units and the remaining eighty percent devoted 
to ‘Air Force’ or combat aviation.” In spite of general rec- 
ognition that pursuit planes had emerged from the wat 
as the dominant aircraft type, the lack of funds prevented 
securing new planes in quantity, and the existing imbalance 
could not be overcome for a long time. 

With the bleak experience of the past in mind, General 
Patrick observed in.1925 that there was not enough money 
to “provide aircraft in numbers adequate to equip con- 
pletely the present tactical units, much less to provide a 
war reserve.” The only alternative, he reported, was to 
“continue experimentation and research until the best types 
of planes” had been developed and to be prepared to build 
them in quantity in the event of war. 


On hand, in the years after World War I, were more than 
1,100 DH-4Bs, which, though obsolescent, saw wide use. 
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For a few years after 1918 the momentum the war had 
given to research and development within the Air Service 
persisted, and the Engineering Division at McCook Field, 
Ohio, continued to report significant progress. Air Service 
engineers designed and actually built twenty-seven air- 
planes of all types at McCook Field between 1919 and 
1922. After 1923, experimental activities declined for lack 
of money. Although the Air Service devoted almost twenty- 
five percent of its 1924 appropriation to research and de- 
velopment, the amount came to only $3 million. A small 
nucleus of officers and civilians carried on at McCook 
Field, working on such problems as bombsights, aircraft 
cannon, all-metal planes, and more powerful engines. 
Manufacturers took over most of the work of designing 
planés, guided by Air Service specifications. 

In the decade after the war, development of aircraft, 
especially bombers, was disappointing to many air leaders. 
The experimental Barling bomber (XNBL-1) of 1923, a 
triplane weighing more than 42,000 pounds, could not get 
enough power out of its six Liberty 12A engines to fly 
even 100 miles an hour or to fly over the Appalachians on 
the 400-mile flight from Dayton to Washington. But it fur- 
nished the engineers lessons which were later of great 
value. The two-engine NBS-4 Condor, perhaps~-the best 
bomber of the 1920s, had a top speed of 100 miles per 
hour and a radius of action of less than 300 miles. This 
was hardly a weapon to meet Mitchell’s prescription for 
airpower. 

The principal pursuit model of the mid-1920s, the PW-8 
Hawk, could get up to 178 miles per hour and 22,000-foot 
altitude, and it had a range of 335 miles. The difference 
in performance between the two types underlined the con- 
tinuing superiority of pursuit over bomber and explains the 
emphasis on pursuit aviation during the 1920s. One other 
relatively new aircraft type emerged—the attack plane, de- 
signed for low-altitude attack in immediate support of 
ground troops. But the earliest, specially designed attack 
plane, the A-3 Falcon, did not appear in numbers until the 
late 1920s. It carried 600 pounds of bombs, had a range 
of 630 miles and a top speed of 140 miles-per hour. 

Nor was there ever enough money during these years to 
reach the strength authorized by Congress in 1920. A num- 
ber of the flyers temporarily commissioned in 1917-18 had 
remained in active service for a time after the war, and 
some of these were commissioned in the Regular Army in 


The Curtiss A-3 Falcon was designed for low-level attack. 
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The Curtiss Condor ushered in the age of the big bomber. 
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The Martin MB-2 bomber came along too late for the war. 
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In the °20s came experimental all-metal planes like CO-1. 


Curtiss P-1 was a refinement of the PW-8 Hawk of the ’20s. 
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Lt. John A. Macready (left) and Lt. Oakley G. Kelly, fly- 
ing a fuel-laden Fokker T-2 transport, made the first 
nonstop flight from New York to California, in May 1923. 


1920. Among them were some of the greatest of the future 
leaders of the Air Force: George C. Kenney, Ira C. Eaker, 
Muir S. Fairchild, Claire L. Chennault, Barney M. Giles, 
Ennis C. Whitehead, Kenneth B. Wolfe, and James H. 
Doolittle. 

But the Air Service was dependent on a constant influx 
of young pilots because flyers were not considered fit for 
combat after the age of thirty-five. West Point could not 
meet the demand, so the Air Service continued, on a much 
reduced scale, the aviation cadet system developed during 
the war. Young men from civilian life were trained as pilots 
at Air Service schools and commissioned as reserve officers. 
Some of them were given a few years of active duty with 
the Air Service. 

Although the Air Service was authorized up to 2,500 
cadets, funds were never made available for this number. 
During the year ending June 30, 1921, graduates from 
cadet training numbered 190 airplane and fifteen airship 
pilots, and at no time up to 1939 were there more than 700 
cadets enrolled in any one year. Nevertheless, the system 
provided a large reserve pool of trained pilots who would 
be available for immediate duty in time of war. In 1926 
the Air Service had a reserve of almost 7,000 officers, many 
of whom were not pilots. The other source of reserve 
strength was the National Guard, whose air units were 
chiefly observation squadrons. 

The training establishment took on a permaneuit form in 
1922. Primary training was given at Brooks Field and ad- 
vanced training at Kelly Field—both at San Antonio, Tex. 
Scott Field, Ill., offered balloon training, and Chanute 
Field, Ill., had technical schools for both officers and en- 
listed men. An engineering school was conducted at Mc- 
Cook Field, Ohio. The Air Service Tactical School at Lang- 
ley Field, Va., trained officers as higher-unit commanders 
and taught the tactical employment of military aviation. At 
Langley originated most of the important studies and state- 
ments of air doctrine during the two decades between wars, 


The Accomplishments 


Although the accomplishments of the Air Service were 
sometimes obscured by the tempests that whirled about it 
during the Mitchell era, the small band of flyers and me- 
chanics proved their wholehearted dedication to their pro- 





118 


fession over and over again. In spite of their worn-ou 
planes and equipment, they made spectacular pioneering 
flights and continually pushed forward the frontiers 9 
aeronautics. 

The postwar “spectaculars” began with a 4,000-mik 
flight across the continent by four JN-4H airplanes seeking 
information for the establishment of air routes and landing 
fields, one of aviation’s greatest needs. In the autumn of 
1919, two flyers and two mechanics in a Martin bomber 
made a flight: “round the rim” of the United States—9,89} 
miles. In a: lighter vein was Maj. Henry H. Arnold’s rac 
against pigeons in 1921—from Portland, Ore., to San Fran. 
cisco. Happily for both Arnold and the Air Service, he won 
the race. 

The Air Service held its own in the making and breaking 
of world records for altitude, speed, and distance, although 
the intense competition among nations meant that records 
seldom remained in one place very long. Air Service racing 
pilots set new speed records in 1925, when Lts. Cy Bettis 
and Jimmy Doolittle won the Pulitzer and Schneider Cup 
races within two weeks. 

But the major efforts went into long-distance and enduw.- 
ance flights. America’s vast distances required long-range 
airplanes before aviation could truly come of age. And the 
ideas of Mitchell and his followers would have meaning 
only when planes could prove their ability to reach out to 
distant points beyond the continent. The first nonstop flight 
across the country—from New York to San Diego, Calif, 
in May 1923—pointed the way to the future. Lts. Oakley 
G. Kelly and John A. Macready made the 2,520-mile flight 
in twenty-six hours and fifty minutes in an Army T-2 trans- 
port. In June the Air Service made its first successful in- 
flight refueling test, and two months later, in August, Lts. 
Lowell H. Smith and John P. Richter set a new world’s 
endurance record by staying aloft for thirty-seven hours 
and fifteen minutes in a DH-4 over San Diego with the 




































help of refueling from another DH-4. This technique was 


to prove of immense importance in future military aviation 
—especially in the 1950s. 

One of the most stirring feats of the period was the 
dawn-to-dusk flight by Lt. Russell L. Maughan from New 
York to San Francisco on June 23, 1924. In a Curtiss PW-8, 
he flew the 2,670 miles, with five stops, in twenty-one 
hours and forty-eight minutes. In the same year Air Service 
flyers made the first round-the-world flight—in 175 days 
After careful and extensive planning and preparation, eight 
flyers took off on April 4 from Seattle, Wash., in four spe 
cially built Douglas World Cruiser planes. Two of the fou 
planes made the entire journey—more than 26,000 miles- 
returning to Seattle on September 28. Less than thirty- 
three years later, in January 1957, three Air Force B-52s, 
with the help of aerial refueling, circled the globe in forty: 
five hours, flying 24,325 miles without landing. 

There were other less remarkable activities that also cor- 
tributed to the advancement of military aviation and, it- 
deed, of all aeronautics in the 1920s. Air Service pilots and 
planes pioneered many of the airways across the United 
States, collecting valuable data and spotting airfield loca- 
tions. Great strides were made in day and night aerial pho- 
tography and in the use of radios in planes. Using bombers 
as well as transports, the Air Service moved men and sup- 
plies among its bases by air, foreshadowing the enormous 
air transport operations of the future. Along the sti 
disturbed Mexican border, Mitchell started an aerial border 
patrol in 1919 to police the air from Brownsville, Tex., 
San Diego, Calif. Flying twice daily from each direction, 
the patrols spotted illegal border crossings and discoura, 
marauding bands by a show of military force. 

The Air Service also showed how the airplane could be 
used for social and economic purposes. In 1918, Amy 
pilots and planes had inaugurated the airmail service, 
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Lts. Lowell Smith and John Richter set world’s endurance 
record in their DH-4, in first use of aerial refueling. 


turning it over to the Post Office Department after a few 
months. In 1919 the Air Service began flying aerial patrols 
over the forests of the Far West, detecting fires and direct- 
ing fire fighters. The Forest Service eventually took over 
this work, but the Army flyers had saved thousands of acres 
of timber worth many millions of dollars. To help the 
Department of Agriculture in its battle against the boll 
weevil, Army planes sprayed cotton crops in Louisiana in 
1924-25, laying the foundation for the large civilian dusting 
and spraying enterprises of later years. 

Although the superiority of the airplane over lighter- 
than-air craft had been proved during World War I, the 
balloon and the dirigible still had their military uses. The 
Air Service had operated no dirigibles during the war, and 
afterward it agreed that the Navy should have exclusive 
responsibility for rigid airships. Work with semirigid 
and nonrigid airships brought no important results, and the 
crash of the Air Service’s semirigid Roma in 1922 did not 
help the dirigible program. Only one other semirigid—the 
RS-1—was flown later, the Air Service placing emphasis on 
the balloon. 
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The Smithsonian Institution 
In 1924 Lt. Russell L. Maughan flew his PW-8 from coast 
to coast in less than twenty-two hours with five stops. 





First round-the-world flight was made in 1924 by four 
Douglas World Cruisers, like this one, in total of 175 days. 


Peacetime flying activities, even including ballooning, 
drained the air arm of some of its best men. Unlike the 
other branches of the Army, the flying service was hazard- 
ous in peacetime as well as wartime, and there had to be 
a steady influx of officers and men to replace those killed 
in aircraft crashes, 

The Army air arm lost some of its potentially great 
leaders in this manner during the 1920s and 1930s. Out- 
standing in this group were Lt. Col. Horace M. Hickam, 


























i ; 
b: Rieu 
die. x 


Pilots and mechanics of 1924 round-the-world flight pose with one of the World Cruisers after the 26,000-mile flight. 
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Capt. Ernest E. Harmon, Col. William C. McChord, Lt. 
Eugene H. Barksdale, Col. Leslie MacDill, and Maj. Harold 
Geiger. 


A Decade of Patience and Progress, 1925-35 


The agitation of the Mitchell era was not without its 
minor gains for the Air Service. The Lassiter Board, a 
group of General Staff officers, recommended to the Secre- 
tary of War in 1923 that a force of bombardment and 
pursuit units be created to carry out independent missions 
under the command of an Army general headquarters in 
time of war. The Lampert Committee of the House of 
Representatives went far beyond this modest proposal in 
its report to the House in December 1925. After eleven 
months of extensive hearings, the committee proposed a 
unified air force independent of the Army and Navy, plus 
a department of defense to coordinate the three armed 
forces. 

But another board, headed by Dwight W. Morrow, had 
already reached an opposite conclusion—and in only 2% 
months. Appointed in September 1925 by President Coo- 
lidge to study the “best means of developing and applying 
aircraft in national defense,” the Morrow Board issued its 
report two weeks before the Lampert Committee’s. It re- 
jected the idea, of a department of defense and a separate 
department of air, but recommended that the air arm be 
renamed the Air Corps in order to give it more prestige, 
that it be given special representation on the General Staff, 
and that an Assistant Secretary of War for air affairs be 
appointed. 

Officially, the Air Service had been seeking a status 
somewhere between the two extremes of the Morrow and 
Lampert reports. Since 1924, General Patrick had been 
urging creation of an Air Corps directly responsible to the 
Secretary of War. He wanted a separate budget for aviation 
and a single air commander to control all air operations. 
In short, as he put it, he wanted a “status in the Army 
similar to that of the Marine Corps in the Navy Depart- 
ment.” The Morrow Board report provided the War De- 
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The Morrow Board, shown arriving in a Douglas transport for the International Races, at Mitchel Field, N. Y., in October 
1925, rejected the idea of a separate air force but recommended that the name be changed to the Air Corps. 





partment with official support for its strong opposition to 
such proposals. 


The Air Corps Establishment 


Congress, too, accepted the Morrow Board ideas. The Air 
Corps Act of July 2, 1926, changed the name of the Air 
Service to the Air Corps, “thereby strengthening the con- 
ception of military aviation as an offensive, striking arm 
rather than an auxiliary service.” The act created an addi- 
tional Assistant Secretary of War to help foster military 
aeronautics, and it established an air section in each divi- 
sion of the General Staff for a three-year period. Other 
provisions required that all flying units be commanded by 
rated personnel and that flight pay be continued. There 
were to be two additional brigadier generals as assistant 
chiefs of the Air Corps. The position of the air arm within 
the War Department remained essentially the same as be- 
fore, and once more the hopes of the air officers had to be 
deferred. Even the new position of Assistant Secretary of 
War for Air, held by F. Trubee Davison from 1926 to 1932, 
did not help very much. 

Perhaps the most promising aspect of the act for the Air 
Corps was the authorization to carry out a five-year expan- 
sion program. Between 1920 and 1926, along with the rest 
of the Army, the Air Corps had suffered from a chronic 
lack of funds. Accordingly, it had never reached the strength 
authorized by the Army Reorganization Act of 1920, and 
in 1926 it had only 919 officers and 8,725 enlisted men, 
including 142 flying cadets, instead of the 1,516 officers 
and 16,000 enlisted men originally authorized. Its “modem 
aeronautical equipment” consisted of sixty pursuit planes 
and 169 observation planes, but “no bombardment or 2t- 
tack planes considered standard.” Only 115 of the training 
planes could be called modern. Total aircraft strength was 
under 1,000. Clearly there was need for expansion and re 
equipment if the nation was to have an effective air arm. 

Lack of funds caused the beginning of the five-year ex 
pansion program to be delayed until July 1, 1927. The ter 
minal date was accordingly set back to June 30, 1932 
The goal eventually adopted was 1,800 serviceable ail 
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planes with 1,650 officers and 15,000 enlisted men, to be 
reached in regular increments over the five-year period. 
But even this modest increase never came about as planned 
because adequate funds were never provided. 

The Air Corps blamed the Office of the Secretary of War 
and the Bureau of the Budget for the cuts in its appropria- 
tion requests. The cuts by these two offices averaged almost 
forty percent over the five-year period. This unhappy situa- 
tion reinforced the Air Corps’ firm belief that it should 
have a separate budget. It should be noted, however, that 
the last two fiscal years of the program came after the on- 
set of the depression, and funds for military expansion 
were not likely to be looked on with favor by either the 
administration or Congress. Most of the expansion in per- 
sonnel actually took place during the first three years— 
1927 to 1930. 

By June 30, 1932, the Air Corps had 1,305 officers and 
13,400 enlisted men, including cadets. Planes on hand num- 
bered 1,709. The forty-five airplane squadrons included 
four attack, twelve bombardment, sixteen pursuit, and thir- 
teen observation. There were also two airship and two 
balloon squadrons. The gain over the 1927 strength of 
thirty-six airplane squadrons was chiefly in pursuit and 
bombardment units. 

There were other gains of lasting importance, especially 
in training and logistics. In August 1926 the Air Corps 
Training Center was established at San Antonio. Under 
the command of Brig. Gen. Frank P. Lahm, it included the 
primary and advanced flying schools and the School of 
Aviation Medicine. This concentration under a single chief 
permitted closer coordination and control of training activi- 
tiesto the advantage of the whole program. And within 
a few years, funds at last became available for the great 
flying center at San Antonio which had been proposed as 
far back as 1918. Randolph Field, the “West Point of the 
Air” of the 1930s, was dedicated on June 20, 1930, and 
became the headquarters of the Air Corps Training Center 
and the site of the primary flying school in 1931. The ad- 
vanced training school was close by at Kelly Field. 

But-no sooner was the handsome new field ready for use 
than depression economies forced a reduction in the training 
program to graduate only 150 flying cadets per year. From 
the ranks of the cadets who passed through the Air Corps 
flying schools in the 1920s and 1930s came many of the 
future leaders of the Air Force: Curtis E. LeMay, Edwin W. 
Rawlings, Joseph H. Atkinson, Elwood R. Quesada, Thomas 
$. Power, and Donald L. Putt. 

The Air Corps also put its logistical organization on a 
firmer footing with the establishment of the Materiel Divi- 
sion at Dayton, Ohio, on October 15, 1926, and with the 
appointment of Brig. Gen. William E. Gillmore as chief. 
A year later the division moved from McCook Field to a 
new and modern plant at Wright Field, which became 
thereafter the symbol of Air Corps logistics. 

Out of Wright Field came the engineers and logistic 
experts who paved the way to future greatness for the air 
am. These men rarely received the public acclaim ac- 
corded the more spectacular feats of the combat flyers and 
commanders. Leaders like Gillmore, Augustine W. Robins, 
Oliver P. Echols, William F. Volandt, Alfred J. Lyon, and 
Edward M. Powers made vital contributions to the logis- 
tical progress of the Air Corps in the 1920s and 1930s. And 
the engineers, both military and civilian, guided the tech- 
nical development that provided the superior equipment 
which helped to win World War II. Outstanding among 
the engineering officers were Clinton W. Howard, Leslie 
MacDill, Franklin O. Carroll, Grandison Gardner, George 
W. Goddard, and Laurence C. Craigie; among the civilians 
were Albert W. Stevens, John B. Johnson, Ralph M. Fer- 
guson, Adam Dickey, Opie Chenoweth, Clarence Clawson, 
Samuel Burka, and John Lamphier. 
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At Wright Field were the laboratories and testing facil- 
ities that contributed so much to the technical progress of 
the Air Corps. From Wright, the Materiel Division directed 
the work of procurement districts and the field depots, 
which provided supply and maintenance services to com- 
bat and training units in the United States. Civilians per- 
formed most of the work at the depots. Beginning in 1931 
these depots—at Fairfield, Ohio; Middletown, Pa.; San 
Antonio, Tex.; and San Diego, Calif.—were linked together 
by an air transport supply service operating on a regular 
schedule. The Materiel Division had a degree of technical 
control over other depots in the overseas departments. 

The dead hand of World War I equipment, especially 
engines, was not entirely lifted from -the Air Corps until 
the 1930s, and until then it greatly affected the development 
and procurement of airplanes. Because the continued use 
of the World War I engines had hurt the US aircraft 
engine industry, Congress prohibited the production of 
new airplanes using Liberty engines. As late as 1930 the 
Air Corps still had more than $40 million worth of Liberty 
engines in stock, which it planned to use as spares. 


Aeronautical Progress 


The small band of Air Corps flyers continued to perform 
valuable peacetime services for the nation and to expand 
the limits of aeronautical knowledge. In 1927-28, as part 
of a continuing activity, the Air Corps photographed 35,- 
000 square miles in various parts of the United States for 
the War Department and other government agencies. For 
a period in 1929 the 3d Attack Group and the 12th Obser- 
vation Squadron, operating from Fort Huachuca, Ariz., 
protected the border from air and ground raids by rene- 
gades from Mexico. In one of the most gratifying missions 
of the period, Air Corps bombers dropped food to Indian 
villages in Arizona, New Mexico, Colorado, and Utah, iso- 
lated by blizzards during the winter 1932-33. 

There was notable progress in long-distance and endur- 
ance flying. On June 28, 1927, Lts. Lester J. Maitland and 
Albert F. Hegenberger flew a trimotor Fokker monoplane, 
the Bird of Paradise, 2,418 miles nonstop from Oakland, 
Calif., to Hawaii in twenty-five hours and fifty minutes. 
One and a half years later the Air Corps claimed a new 
world endurance flight record when the Question Mark, 
commanded by Maj. Carl Spaatz and including Capt. Ira 
C. Eaker and Lt. Elwood R. Quesada among its crew, 
stayed aloft for almost 151 hours between January | and 7, 
1929, over Los Angeles, using the refueling technique 
developed in 1923. The flight of ten B-10 bombers to 


A top aviation event of the °20s was Lindbergh’s flight. 
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In 1929, the Question Mark, here refueling over San Diego, 
set new endurance record of almost 151 hours in the air. 


From left, Capt. Ross Hoyt of refueling plane, Ira Eaker, 
General Fechet, Carl Spaatz, Elwood Quesada, M/Sgt. Hooe. 


Alaska in 1934 tested the idea of reinforcing outlying pos- 
sessions by air. Led by Lt. Col. Henry H. Arnold, the 
thirty officers and enlisted men made an 8,290-mile round 
trip in July and August, flying nonstop over water from 
Juneau, Alaska, to Seattle on the way back. 


The B-10, an all-metal two-engine monoplane with a. 


speed of more than 200 miles per hour and a ceiling of 
28,000 feet, showed the heartening progress in aircraft 
development since the DH-4 and the Curtiss Condor bomb- 
ers of the 1920s. All-metal construction, pioneered by 
Hugo Junkers in Germany, had come to be accepted by all 
of the leading air forces of the world. The steady increases 


In 1934, Lt. Col. Henry H. Arnold, top center, led flight of B-10s to Alaska and back in test of aerial resupply: 
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in horsepower per pound: of engine weight were indispen- 


sable to the development of bigger, faster airplanes. Other 
significant developments included the controllable pitch # 
propeller, retractable landing gear, improved bombsights, @ 


gun turrets, and electrically operated bomb racks. 

The steady improvement in aircraft performance of the 
late 1920s and 1930s had a profound effect on the Air, 
Corps. The believers in long-range bombardment—bomber 


commanders like Maj. Hugh J. Knerr and Lt. Col. Clarence} 


C. Culver—had persisted in requests for planes designed 
solely for bombardment. Since most earlier bombers had 


been designed to be used for other purposes also, they # 


could not be as effective as planes designed specially for 


bombing. The Boeing B-9 and the Martin B-10 of the 


early 1930s were important steps toward true bombard. 
ment aircraft, and they revived the hopes and aspirations 
of the men who believed in strategic bombardment. 
Bomber development was so greatly accelerated that 
the new bombers were almost as fast as the best pursuits, 


Until this time, the pursuit plane had enjoyed a wide 


margin of superiority over the bomber, giving the oppo- 
nents of strategic bombardment one of their most telling 
arguments. Now it appeared that the heavily armed 
bomber might be able to hold its own against the pursuit 
plane, and there were those who maintained that the days 
of pursuit aviation as the dominant factor in air warfare 
were drawing to an end. 

The exuberant hopes raised by the B-9 and B-10 caused 
the Air Corps to press for the development of bigger and 
better bombers. Many of the leaders, including General 
Foulois—Chief of the Air Corps from 1931 to 1935—har- 
bored a passionate determination to prove the validity of 
the airpower ideas so long derided by orthodox military 
men. They saw themselves on the verge of great aeronauti- 
cal developments that could provide them with the planes 
they had lacked during the controversies of the 1920s. 
They did not have long to wait. 

Other events after 1930 also helped to create a favorable 
climate for the acquisition of long-range bombers. An 
agreement in January 1931 between Gen. Douglas Mace- 
Arthur, Chief of Staff of the US Army, and Adm. William 
V. Pratt, Chief of Naval Operations, gave the Army air 
arm responsibility for land-based air defense of the coasts 
of the United States and the overseas possessions. Two 
years later, in January 1933, the War Department officially 
stated that the role of Army aviation would include long- 
range reconnaissance and operations “to the limit of the 
radius of action of the airplanes.” 
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quickly for defense of the coasts. The maneuvers also 
showed the need for aircraft capable of long-range opera- 
Two ions against enemy invasion fleets. They proved, to the 
satisfaction of the Air Corps, the desirability of forming a 
General Headquarters (GHQ) air force—a central striking 

force under the top command of the Army. Such a force 
F the " , 
would require long-range bombardment and observation 
aircraft to perform its mission of defending the United 
States and its possessions from seaborne attack. After these 
encouraging developments the Air Corps moved quickly 
to begin development of long-range bombers. 


The GHQ Air Force 


The emergence of the heavy bomber in 1935 coincided 
with the advent of the GHQ Air Force. The circumstances 
kading up to the two events were closely related and 
actually influenced each other. The idea of an “air force,” 
separate from the support aviation assigned to Army units, 
hd been urged on the War Department by Patrick and 
is successor, Maj. Gen. James E. Fechet, Chief of the 
Air Corps from 1927 to 1931. But the Army General Staff 
had not been able to see what mission the air arm could 
lave apart from Army support. Nor did it agree that avia- 
tion should be concentrated under a single air command 
lor use in the field. Now, the growing importance of coastal 
lefense provided the Air Corps with a mission that could 
‘carried out independently of the ground armies, thus 
helping pave the way for the GHQ Air Force. 

By 1933 the Army was planning to reorganize its ground 
lores in the United States into an “integrated machine” 
of four field armies. In answer to a War Department query 
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The “big-bomber” look was evolving in the 1930s, though in the Boeing B-9 the open cockpit was still fashionable. 


Enclosed cockpits and retractable landing gear. were features of Martin B-10. 








General Foulois. 






as to how it might fit best into the new program, the Air 
Corps recommended a GHQ air force with bombardment, 
attack, and pursuit planes under its control for coastal 
defense. 

A War Department board headed by the Deputy Chief 
of Staff, Maj. Gen. Hugh A. Drum, reviewed the Air Corps 
proposal in October and endorsed the idea of a GHQ air 
force, although it did not accept the emphasis placed ‘on 
airpower by the Air Corps. Nevertheless,. it recommended 
that the force be used for both tactical and strategic oper- 
ations, including attacks on major installations in enemy 
territory. Although the Drum Board estimated that 2,320 
planes would be required by the Air Corps, it recom- 
mended a Strength of only 1,800 on the grounds that any 
additional planes, as well as additional manpower, would 
have to be at the expense of the rest of the Army. 

While the War Department debated the proposed reor- 
ganization, the nation’s attention was focused on the Air 
Corps by its unfortunate experience in carrying the mail 
during the winter and spring of 1934. In February 1934, 
Postmaster General James A. Farley canceled the govern- 
ment’s airmail contracts with the commercial airlines be- 


cause he was convinced that the contracts had been drawn 


up in violation of the law. To keep the service going, the 
Post Office asked the Air Corps to deliver the mail. What 
followed was the most ill-fated peacetime venture in the 
history of the Air Corps. 

Without proper planes, equipment, ground organization, 
or experience in this kind of transport operations, the flyers 
attempted to carry on a service that the airlines had taken 
years to develop. On top of these troubles, the first flights 
on February 19 coincided with the beginning of a period 
of freezing blizzards, ice storms, squalls, and wind storms 
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General Fechet. 








Loading the airmail in Denver. 
Bad weather and poor equipment 
combined to doom this venture. [2 = 






from one end of the country to the other. The crashes 
began almost immediately, and within three weeks nine 
flyers had been killed flying mail. Public reaction, at first 
angry and annoyed, soon changed to concern about the 
adequacy of the training and equipment of the Air Corps. 
But for the tragic loss of life, the airmail episode might be 
considered a blessing in disguise for the Air Corps. It 
spurred the creation of two special investigating bodies 
that helped to focus attention on the inadequacies of 
American aviation and clinched the arguments for creation 
of a GHQ air force. 

Almost a month before the Air Corps was mercifully 
relieved of the airmail job in May, a War Department 
board began to study the operations of the Air Corps and 
its proper relation to civil aviation. Headed by former 
Secretary of War Newton D. Baker, the board made its 
report in July. It rejected both a unified defense depart- 
ment and an independent air force. It denied most of the 
claims for airpower made by Air Corps officers and their 
adherents and clearly expressed its attitude: “Independent 
air missions have little effect upon the issue of battle and 
none upon the outcome of war.” But the Baker Board did 
recommend creation of a GHQ air force made up of 
air combat units and capable of operating either inde- 
pendently or in cooperation with the ground forces. 

It has been suggested that the Baker Board endorsed 
the GHQ air force idea in an effort to weaken the case 
for a separate air force and to head off a possible recom- 
mendation by still another board—the Federal Aviation 
Commission—for separation of the Air Corps from the 
Army: When this latter group—known as the Howell Com- 
mission after its chairman, Clark Howell—reported in Jan- 
uary 1935, it refrained from comment because the Army 
had already ordered the creation of the GHQ Air Force, 
and the commission felt that the experiment should be 
given an adequate trial. 

On the last day of 1934 the War Department ordered 
the creation of the GHQ Air Force as of March 1, 1935. 
The new command went to Brig. Gen. Frank M. Andrews, 
a member of the General Staf and one of the ablest officers 
in the Air Corps. From his headquarters at Langley Field, 


Va., Andrews concentrated the scattered tactical units © 


under three wings, at Langley, Barksdale (La.), and 
March (Calif.) Fields. 


Struggle for the Heavy Bomber, 1935-39 


The history of the Army’s air arm in the years imme- 
diately preceding World War II is, in essence, an account 
of the struggle to develop and use the long-range bomber. 
The great hopes for airpower, excited by the GHQ Air Force 
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and the B-17, were frustrated for most of this period. Only 
in 1939, when the European war was already looming on 
the horizon, did the natural and artificial obstacles to the 
growth of the Army air arm begin to disappear. 

Air leaders had accepted the GHQ Air Force, but they 
were not enthusiastic about it as a solution to their prob- 
lems. It was a compromise of what most of them really 
wanted, and it created new problems that seriously affected 
the organization and operation of both the GHQ Air Force 
and the Air Corps. At best, it was a step toward a more 
fundamental change, and General Andrews as well as the 
successive chiefs of the Air Corps—General Foulois, Maj. 
Gen. Oscar Westover (1935-38), and Maj. Gen, Henry 
H. Arnold—accepted it as such, sincerely.’ 

Westover, a great stickler for observance of channels 
of military authority, normally tended to accept the status 
quo and strongly opposed ideas looking toward separation 
of the air arm from the Army. Andrews stood on the oppo- 
site side. While giving the new organization an honest and 
genuine trial, he -became increasingly convinced of the 
need for greater autonomy. The strong differences between 
Westover and Andrews on this paramount issue inevitably 
sharpened some of the other issues that arose between 
their commands. Air officers tended to favor whichever 
camp they were assigned to, and the rivalry expressed itself 
in the efforts of each to absorb or control the other. 

The difficulties of the GHQAF experiment stemmed 
largely from the divided authority to which it was respon- 
sible. For tactical training and employment it was under 
the control of the General Staff in peacetime and a theater 
commander in time of war. For administrative matters the 
tactical bases were responsible to the Army corps area com- 
manders; and for supply and training the GHQ Air Force 
came under the control of the Chief of Air Corps. Here 
was plenty of room for discord, and the history of both 


General Westover. 


General Andrews. 
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the Air Corps and the GHQ Air Force can be told in 
terms of the attempts to reunify the air arm. Andrews re- 
peatedly pointed out the absurdities resulting from this 
divided authority and urged corrective action. Some base 
commanders reported to four different superiors, the fourth 
being the chief of the Materiel Division of the Air Corps, 
who was responsible for maintenance. 

Repeated recommendations from both Andrews and 
Westover failed to remedy the situation. The only im- 
provement before 1939 was the exemption of GHQAF 
stations from corps area control except for court-martial 
jurisdiction. Finally, with the completion of Andrews’ tour 












made responsible to the Chief of Air Corps, General Arnold, 
rather than the General Staff. The new arrangement per- 
mitted a closer coordination of personnel, training, and 
equipment functions at a crucial time—on the eve of an 
expansion that would continue until the powerful air 
weapon of World War II had been forged. The 1939 
arrangement was not destined to last long, for the next 
three years saw the great changes in the structure of the 
War Department which finally brought forth the Army 
Air Forces—a step just short of an independent air arm. 


t they The B-17 


prob-§ _ Jn the final analysis, the future of the air arm would be 
really § determined by the weapons that it could develop, acquire, 

fected @ and operate. And above all other weapons, the long-range 
Force @ heavy bomber could confirm the tenaciously held Air Corps 
more @ belief in an offensive, independent role for airpower. 











Only 
ng on 
to the 







as the Lhe more favorable attitude of the War Department in 
, Maj. @ 1933 toward long-range planes made it possible for the 
Henry § Air Corps to press forward with the development of the 

plane that was to make history as the Flying Fortress. 
annels @ Taking advantage of a design competition that year for 


status @ * multiengine bomber, the Air Corps encouraged Boeing, 
ration @ the only company to propose a design of more than two 
oppo  eBgines, to go ahead with a four-engine plane of advanced 


st and @ “design. The prototype of this bomber—the Boeing 299— 
of the Was based largely on.a transport development by the 
tween COMpany. 

ritably Designated the XB-17 by the Air Corps, the plane began 
tween is test flights in July 1935. In August it flew nonstop from 
chever 
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Force purchase gave new promise 
Here to the air arm. 
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as commander on March 1, 1939, the GHQ Air Force was ~ 








L. mbers like the Keystone didn’t meet needs of the 1930s. 


Seattle to Dayton—2,100 miles at an average speed of 232 
miles per hour. Although the original model crashed and 
burned at Wright Field on October 30, 1935, it had proved 
itself, and its purchase was assured. In the years that fol- 
lowed, the B-17 became a symbol of both vindication and 
promise to the air arm. It pointed the way clearly and 
directly toward an airpower mission independent of sur- 
face forces—either land or sea. 

Actually, even before the B-17 appeared on the scene, 
the Air Corps had stated a requirement for a bomber far 
advanced beyond the Flying Fortress. Known as Project 
A, this plane was to have a maximum range of 5,000 miles 
and speed of 200 miles per hour, with a. 2,000-pound 
bomb load. It was to have the ability “to reinforce Hawaii, 
Panama, and Alaska without the use of intermediate ser- 
vicing facilities.” In May 1934 the General Staff approved 
as its tactical mission “the destruction by bombs of distant 
land or naval targets.” Boeing began development of the 
plane in June 1934, and the Air Corps contracted for one 
Project A plane, designated the XB-15, in June 1935. The 
plane flew for the first time in 1937, but it was too large 
for the power plants then available. The B-17 benefited 
from early work done on the XB-15, and the B-29 later was 
the offspring of Project A. 

While the ambitious Project A was moving aiong, the 
War Department approved a‘contract in October 1935 
with the Douglas Aircraft Company for the design of a 
still larger experimental bomber—the XB-19. One model 
eventually flew in 1941, but the 212-foot wingspan and 
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When war broke out, 
the B-17’s silhouette 
had changed, but 

it was a new look that 
would be recognized 
the world over. 
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In 1937, the Air Corps was impressed by the giant Boeing 
XB-15, but it did not have the performance of the B-17. 


160,000-pound maximum gross weight proved to be too 
much for the best engines then available. As with the 
XB-15, the engineering knowledge derived was invaluable 
in the development of the B-29 and the B-36. 

Between 1935 and 1939 the B-17 was the air arm’s 
chief hope for the immediate future. So encouraging had 
been the tests of the XB-17 in 1935 that the Air Corps rec- 
ommended purchase of sixty-five B-17s in place of 185 
other planes during fiscal year 1936. The War Department 
reduced the number to thirteen, even though an investiga- 
tion showed that there had been no mechanical failure in 
the crash of the original model in October 1935. The con- 
tract signed in January 1936 resulted in the delivery of 
thirteen B-17s between January and August 1937. 

To men like Arnold, to Andrews and his chief of staff, 
Col. Hugh J. Knerr, the B-17 was a vision of the promised 
land. In 1936 Andrews recommended formation of two 
B-17 groups—one for the east coast and one for the west. 
The Air Corps asked for fifty B-17s to be purchased in 
fiscal year 1938, but the General Staff preferred the two- 
engine B-18 as adequate for the Army’s mission. Andrews 


Engineering knowledge gained from the huge Douglas XB-19 proved valuable in the design of the later B-29 and B-36. 


asked in 1937 that in the future his bombardment unit 
be equipped only with four-engine bombers, but the tot: 
number on order in 1938 was only forty, and none of thes 
was delivered until 1939. 

Between 1933 and 1936 the General Staff had bee 
comparatively generous in authorizing the series of bombe 
development projects. The Air Corps had been receiving 
the lion’s share of the Army research and developmen 
budget all along, and the approval, for instance, of mor 
than $600,000 for Project A had represented a good te 
percent of the total Army development budget for a year. 
But a number of circumstances coming to a head between 
1936 and 1938 combined to put a brake on the develop 
mental work and to blight entirely the hope of equipping 
GHQAF bomber units with the B-17. 

In the first place, the Army had been guided ever sinc 
1919 by the national policy of arming for defense only. 
This was why the Air Corps invariably justified its request 
for long-range bombers in terms of coastal defense ani 
reinforcement of outlying possessions, rather than in term 
of offensive action. This policy, carried to ridiculous e 
tremes at times by both the government and the public, 
denied the Army, and especially the Air Corps, the weapons 
it needed even for adequate defense. 

Second, the General Staff became concerned in 1936 
about the equipment for the ground forces and determined 
to hold research and development to a minimum, devoting 
the maximum amount of money available to purchase of 
existing new types of equipment. For the Air Corps, this 
meant a scaling down of its development activities. From 
almost $6 million for the year July 1, 1935-June 30, 1936, 
its research and development appropriations declined to 
$3.5 million for the period July 1, 1938-June 30, 1939- 
the year of Munich and the rape of Czechoslovakia. E. I. du 
Pont de Nemours and Company spent twice as much for 
the same purpose during 1939. The General Staff refused 
to approve projects for developing heavy bombers beyond 
the XB-15 and XB-19 or for the purchase of additiond 
improved B-15s. This was consistent with an Army view 
that the Air Corps had been “led astray by the allurement 
of a quest for the ultimate in aircraft performance at the 
expense of practical military need.” 

Third, the policy of getting the maximum amount d 
new weapons with the funds available also prevented the 
Air Corps from getting the B-17s it desperately wanted. 
The General Staff decreed that the Air Corps should buy 
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Air Corps said it needed fifty B-17s in 1938. Army General Staff said twin-engine Douglas B-18s (above) were adequate. 


more small bombers, like the two-engine B-18, instead of 
the larger and more expensive B-17. This decision was no 
doubt influenced by the Army fear that overemphasis on 
heavy bombers would detract seriously from the ability of 
GHQ Air Force to carry out its prime mission of support- 
ing the ground forces. 

Finally, the major Army air mission of defending the 
coasts was undermined by a verbal agreement between the 
Chief of Staff and the Chief of Naval Operations in May 
1938 that limited the Air Corps to operational flights of 
no more than 100 miles off shore. This action followed the 
successful “interceptions” by three GHQAF B-17s of the 
Italian liner Rex some 725 miles east of New York. Air 
Corps leaders believed that the Navy, alarmed by the 
implications of the flight, protested to the Army and that 
the 100-mile order followed. In its willingness to go along 
with the Navy’s desire to have responsibility “for opera- 
tions not only upon the ocean but in the air above the 
ocean,” the General Staff may well have been influenced 
by the prevailing Army opposition to the long-range 
bomber. The agreement deprived the long-range bomber 
of one of its chief reasons for existence and threatened to 
cripple the GHQ Air Force. 

Opposition to the long-range bomber reached its peak 
in the spring of 1938 when Secretary of War Harry H. 
Woodring directed the Air Corps to confine its bomber 
estimates for fiscal year 1940 to light, medium, and attack 
bombers. In a classic statement in May 1938, the Deputy 
Chief of Staff, Maj. Gen. Stanley D. Embick, summed up 
the position of the General Staff on heavy bombers as 
follows: 

“(1) Our national policy contemplates preparation for 
defense, not aggression, (2) Defense of sea areas, other 
than within the coastal zone, is a function of the Navy, 
(3) The military superiority of . . . a B-17 over the two 
or three smaller planes that could be procured with the 
same funds remains to be established, in view of the vul- 
herability, air base limitation and complexity in operation 
of the former type. . . . If the equipment to be provided 
for the Air Corps be that best adapted to carry out the 
specific functions appropriately assigned it under Joint 
Action . . . there would appear to be no need for a plane 
larger than the B-17.” 

On the eve of Munich, the Air Corps was deprived of 
the mission for which it had ostensibly developed the B-17, 
and it was forbidden to purchase any B-17s beyond the 
forty already ordered. Not only did Andrews and Knerr 
fail to get their heavy bombers, but it appeared that they 
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had blighted their careers for good by their persistent 
opposition to official policy. At the end of his tour as com- 
manding general of the GHQ Air Force on March 1, 
1939, Andrews reverted to his permanent rank of colonel, 
and the Army assigned him to the same post to which 
Mitchell had been sent in 1925. Knerr was retired on 
grounds of ill health. Within a few years, both were to be 
fully vindicated and promoted to posts of high responsi- 
bility in the Army. 


Beginning of Rearmament 


During the crisis over Czechoslovakia in the summer 
and fall of 1938, Adolf Hitler and the Luftwaffe demon- 
strated that airpower had become a powerful factor in 
international relations—if only as an instrument of black- 
mail. Fortunately for the United States, President Roose- 
velt recognized the significance of the Luftwaffe’s role. 
According to his confidant and adviser, Harry Hopkins, the 
President was “sure then that we were going to get into 
war and he believed that airpower would win it.” 

Roosevelt’s first concern was to build up US aircraft 
production in order to help equip the French and British 
air forces as well as our own. Both France and Great Brit- 
ain, alarmed by the strength of the Luftwaffe, had already 
turned to American manufacturers to help them make up 
their production deficits. But Roosevelt correctly perceived 
that only American air rearmament could provide an in- 
crease in aircraft production on the scale likely to be 
required in the future. The first step toward US air rearm- 
ament had already been taken with the passage of the 
Naval Expansion Act of May 1938. Recognizing the near- 
obsolescence of the whole naval air arm, the act included 
a maximum 3,000-plane program. 

Virtually assured of a favorable reception by the White 
House, the Air Corps drafted plans during October 1938 
for a force ranging up to 7,000 planes. At a conference 
with his military advisers, Roosevelt asked the War Depart- 
ment to prepare a program for an Air Corps of 10,000 
planes, of which 3,750 would be combat planes. He em- 
phasized strongly the need for greatly increased aircraft 
production. Among those present were Maj. Gen. George 
C. Marshall, the new Army Deputy Chief of Staff, and 
Maj. Gen. Henry H. Arnold, who had become Chief of 
the Air Corps after the tragic death of General Westover 
in an airplane crash on September 21, 1938. An air veteran 
who had somehow survived the hazards of flying in the 
early days, Arnold knew that airplanes alone did not make 
an air force. He impressed on the President at this time 


127 











and later that a well-balanced air force required air bases 
and trained men also. 

The need for similar increases in the ground forces com- 
pelled changes in the plans to use for the Air Corps alone 
the additional $500 million the President planned to ask 
from Congress. The President receded somewhat from his 
former position and agreed that only $300 million should 
be used for the Air Corps and that only $180 million of 
the amount should go for combat planes. The practical 
outcome, therefore, was to place a limit of 6,000 planes 
on the program which was to be presented to Congress. 

In a special message to Congress on January 12, 1939, 
the President stated flatly that “our existing [air] forces 
are so utterly inadequate that they must be immediately 
strengthened.” Congress responded quickly, passing the 
necessary legislation on April 3. It authorized $300 million 
for an Air Corps “not to exceed six thousand serviceable 
airplanes.” The program actually adopted by the Air Corps 
and War Department was for 5,500 airplanes, the most 
they could get with the money. This meant that the Air 
Corps would be able to buy 3,251 planes during the next 
two years, twice as many as it had on hand at the begin- 
ning of 1939. By June 30, 1941, the Air Corps hoped to 
have a balanced force of 5,500 planes with a strength of 
48,000 officers and men, plus the necessary equipment to 
operate such a force. 

In the face of such positive recognition of the poten- 
tialities of airpower, the Army was forced to reexamine 
the restrictions it had placed on its air arm. In March 1939 
an Air Board began studying how to best use aircraft in 
hemisphere defense. On September 1, the first day of the 
war in Europe and his first day as Chief of Staff, Gen. 
George C. Marshall reviewed the board’s report for the 
Secretary of War and concluded that it established “for 
the first time a specific mission for the Air Corps.” The 
strategy of national defense was broadened to include the 
whole Western Hemisphere. For guarding the approaches 
to the United States from the Caribbean and Latin Amer- 
ica, the board looked to the long-range airplane. Its flexi- 
bility of movement and its striking power pointed up the 
need for acquiring outlying bases to extend even farther 
its radius of action. The Air Corps now had a mission 
demanding the fullest development of the long-range 


128 





When GHO Air Force B-17s intercepted liner Rex 725 miles east of New York, the long-range implications were ebvieus. 
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bomber, so recently rejected as an appropriate weapon 
for the US Army. 

Air Corps emphasis on the long-range bomber, although 
justified by later events, adversely affected the develop- 
ment of fighter planes. While the B-17 was the outstanding 
bombardment plane in the world from the time of its 
emergence until the B-29 appeared, American fighters 
lagged behind those of the RAF and the Luftwaffe from 
1935 until the P-47 and the P-51 entered battle in 1943. 
As the B-17 demonstrated its potential prowess in the 
late 1930s, Air Corps leaders came to assume “the ascend- 
ancy of bombardment over pursuit.” There can be no doubt 
that this attitude hindered the development of fighter 
planes. This belief that big bombers could be made to go 
as fast as pursuits and could defend themselves against 
fighters contributed much to the failure to provide escort 
fighters for the heavy bombers in the early years of World 
War II—one of the biggest mistakes of the air war. The 
tendency to downgrade fighter aviation, opposed bitterly 
by the outstanding fighter specialist, Capt. Claire L. Chen- 
nault, extended also to interceptors, with the result that the 
Army Air Forces had no adequate night fighters in action 
until 1944. 

The fighter planes that were to carry the burden during 
the first two years of the war—P-39, P-40, and P-38—were 
designed in 1936-37, but they were not ready when the 
war in Europe began. The P-38 did not get into action 
until late 1942. Unquestionably, the limited funds avail- 
able for development and the use of a large portion of 
these funds for heavy bomber development, hindered the 
fighter program. 

The attack bombers, which became the medium bombers 
of World War II, fared better than did the fighters between 
1935 and 1939. The A-20 was originally designed by 
Douglas in 1937 for the French Air Force. The Air Corps 
bought the B-25 and the B-26 right off the manufacturers’ 
drawing boards in 1938 and 1939. All three aircraft met 
most of the requirements for tactical bombers during 
World War II. 

But all these planes belonged to the future. Of the types 
of planes on hand in the Air Corps on September 1, 1939, 
only one—the B-17—flew as a first-line plane after Pearl 
Harbor. And there were only twenty-three B-17s on hand 
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in September 1939. The B-24, running mate of the B-17 
during the war, was hardly off the drawing boards at the 
time. The standard bomber was the B-18, a two-engine 
plane greatly inferior to the B-17 in performance, The A-17 
was the standard attack plane, and the P-36 the standard 
fighter. The three standard models comprised 700 of the 
800 first-line combat aircraft of the Air Corps. By the time 
of Pearl Harbor they were all obsolete. 

President Ropsevelt had these planes in mind in January 
1939 when he referred to the “antiquated weapons” of the 
Air Corps. So did General Andrews when he described the 
US Army air arm as a “fifth-rate air force.” A comparison 
with the British and German air forces as of September 
1939 reveals the extent to which American military avia- 
tion had lagged. The 26,000 officers, cadets, and enlisted 
men in the Air Corps: included approximately 2,000 pilots 
and 2,600 aircraft mechanics. The Luftwaffe had a strength 
of more than 500,000, including 50,000 to 75,000 aircrew- 
men alone. The RAF had more than 100,000 officers 
and men. 

The numerical inferiority of the Air Corps in first-line 
planes—800 as against 4,100 for the Germans and 1,900 for 
the British—was actually worse than it appears because the 
planes themselves were inferior. The Spitfire and the Hur- 
ricane of the RAF and the Messerschmitt-109 of the Luft- 
waffe could fly faster and higher than the latest model P-36 
and carried more armament. The German attack bombers 
—the Junkers-87 Stuka and the Junkers-88—outclassed the 
A-17 in every respect. Only the B-17 was superior to the 
best British and German bombers of the time. 

Fortunately for the Air Corps and the country, we did 
not have to fight in 1939, or the sad experience of 1917 
might well have been repeated. More than two years would 
elapse before the Pearl Harbor catastrophe. In the interval, 
there would be time for rearmament and industrial mobili- 


zation. But in 1939 we still had only the plans and pro- 
grams. The substance of airpower was yet to come. 


Curtiss P-36 was the standard first-line fighter aircraft in 
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Generals Arnold and Marshall began working together on Air 
Corps expansion plans at White House conference in 1938. 


1939. By Pearl Harbor time, it and its mates were obsolete. 





AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 


RUGGED OPERATOR— Unloading a jeep in rough ter- 
rain, this Marine Corps Sikorsky S-56 shows its useful- 
ness under field conditions during Fleet Introduction 
flights at Quantico. The Marine Corps has organized its 


—One of the 
last of the Army’s mules and its rider 
from the 35th QM Co. (Pack) meets a 
Sikorsky S-58 (Army H-34) bringing in 
rations during maneuvers near Camp 
Hale, Colo. The Army has announced 
deactivation of mule-equipped units 
and the creation of new helicopter 
companies. 


first S-56 squadron, HMR (M)-461, at New River, N.C. 
The big, twin-engined S-56, which can carry 26 men 
and their gear, is flown as the HR2S-1 by the Marine 
Corps and as the H-37 by the Army. 


MATERNITY MISSION—Racing the stork, a U. S. Air 
Force Sikorsky H-19 based at Prestwick, Scotland, flew 
a critically ill expectant mother from the isolated Isle of 
Arran across the Firth of Clyde to a hospital normally 
eight hours away by boat. The mother recovered; the 
baby girl weighed 8% pounds. 


SIKORSKY AIRCRAFT 


BRIDGEPORT, CONNECTICUT 
One of the Divisions of United Aircraft Corporation 
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; KEEPING INSTRUMENTATION 
A STEP AHEAD OF SPEED 


AVIONICS IN ACTION AT BURROUGHS: 





¢ FROM RESEARCH AND DEVELOPMENT 
_ TO PRECISION MASS PRODUCTION 
ine 


Today's dramatic new developments in aircraft per- 
formance demand equally dramatic new developments 
in flight instrumentation. And Burroughs is assuming 
ever greater responsibilities in this field through its 
work in the brand-new science of avionics. 





Examples? Past experience in mass production of such 
instruments as altimeters, accelerometers and gyros. 
Plus, of course, extensive research and development 
in totally new concepts of flight instrumentation. And 


in all these enterprises, reliability consistently keynotes 
our performance. 


We have, too, the capabilities and facilities for further 
research and development in this fast-moving field. 
And in all areas of our proved responsibility and 
competence—not only instrumentation but control sys- 
tems, electronic computation, communications, data 
processing and others—we stand ready to see de- 
fense contracts all the way through. Yes, from pre- 
liminary research to installation and field service. 


Write, call or wire Burroughs Corporation, Defense 
Contracts Organization, Detroit 32, Michigan. Or 
Burroughs Defense District Offices: Paoli, Pa. ¢ Dayton, 
Ohio, 3898 Linden Ave. @ Encino, Calif., 17071 Ventura 
Blvd. © Washington, D.C., 1739 “H" St. N.W. 
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WORLD WAR II 


Chapter 4 





1939-45 





Poland to Pearl Harbor 


1939-41 


but not for lack of warning. For eight years the com- 

paratively stable and law-abiding world order of the 
1920s had been under open attack by nations that regarded 
existing treaties simply as obstacles to the fulfillment of 
their ambitions. Beginning with the Japanese conquest of 
Manchuria in 1931, the pattern of aggression had unfolded 
_ steadily as the Italians and the Germans swallowed up 
their helpless victims. 


Toc United States was unprepared for war in 1939, 


A Distant Drum 


Until September 1939 the American people, though fre- 
quently stirred to moral indignation, had felt little more 
concern over the expanding epidemic of aggression than 
if it had been on another planet. The nation was lulled by 
a deep-seated conviction that so long as the American and 
British fleets held the seas, the United States was in- 
vulnerable to attack. 

The defense establishment reflected national policy. On 
the eve of the war, the US Navy was possibly the largest 
in the world. By contrast, the US Army was a little cadre of 
about 200,000 men, including the 26,000 who composed 
its air arm. Any talk of expansion still roused dark sus- 
Picions of militarism. When General Arnold went before 
Congress in the summer of 1939 to ask for more aircraft, 
the question was still: “I want to ask you—who [sic] are 
we going to fight?” 

In Europe, Adolf Hitler had no doubts about whom he 
Was going to fight. His tanks and planes crossed the Polish 
border on September 1. Two days later the British and 
French, who had promised to aid Poland if she were at- 
tacked, honored their pledge by declaring war on Ger- 
many. A second World War had begun. What followed was 
an exhibition of something new in warfare. The Luftwaffe 
destroyed the Polish Air Force of fewer than 500 anti- 
quated planes at the outset; then it held the Polish armies 
paralyzed while fast-moving columns, spearheaded by pan- 


Debris at Wheeler Field, Oahu, T. H., is mute evidence 
of US unpreparedness and impotence on December 7, 1941. 
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zer divisions, swept around them and destroyed them 
piecemeal. In sixteen days, Poland was hopelessly defeated. 

The fall of Poland shocked American complacency, and 
the President seized the opportunity to initiate changes in 
the iron restrictions of the neutrality laws. After fierce de- 
bate, Congress enacted a new “cash and carry” law in No- 
vember, allowing belligerents to buy arms in the United 
States if they paid in cash and took the goods home in their 
own ships. Since German shipping had been swept from 
the seas, the beneficiaries of the new policy were England 
and France. Both nations desperately needed aircraft to 
catch up with the Luftwaffe, and the American aircraft 
industry appeared to be their best hope. 

Although the British aircraft industry had expanded 
miraculously from 150 planes a month in 1938 to 700 a 
month at the outbreak of war, it could not catch up with 
the rapidly mounting needs of the Royal Air Force. French 
production remained pitifully small. By the close of 1939 
the two Allies had ordered 2,500 aircraft in the United 
States; before the end of March 1940 they had arranged for 
the purchase of 8,200 combat planes of the latest types. 
Such orders, piled on top of the Air Corps twenty-four- 
group program adopted in the spring of 1939, gave a tre- 
mendous boost to the American aircraft industry. From a 
production rate of 100 military aircraft per month in 1938, 
the industry reached 402 in April 1940 and was tooling up 
to produce at double that rate. Tested in battle in Europe, 
future American planes would be well adapted to modern 
air combat. 

But the French and British were already too late. In 
April 1940 the Germans seized Norway—a victory largely 
made possible by the Luftwaffe. In May they overwhelmed 
neutral Holland and Belgium, and in June they drove the 
British from the continent at Dunkirk and conquered 
France. In two months they had changed the course of his- 
tory. 


Rearmament Programs 


Not since the Civil War had the American public suf- 
fered such a shock as when France fell. Almost overnight, 
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The RAF’s Spitfire was a fine interceptor but when war 
broke out in Europe in °39, British had only a handful. 


national defense became a national concern. The Air Corps, 
so recently an ugly duckling, was transformed into a public 
favorite. With the scream of German dive bombers whining 
in their ears, congressmen clamored for the best air force 
money could buy. When General Arnold went before Con- 
gress in June he was told that any appropriation he needed 
would be forthcoming. “All you have to do is ask for it,” 
said Senator Henry Cabot Lodge, Jr. 

What was to be done with this blank check? On May 
16, President Roosevelt had called for an air force of 50,000 
Army and Navy planes supported by an annual produc- 
tion capacity of 50,000 military planes. The hard fact was 
that neither an air force nor an aircraft industry on that 
scale could be bought off the shelf for all the gold in Fort 
Knox. Under intense pressure to state specific requirements, 
the War Department asked for 18,000 planes by April 1, 
1942, and a production capacity of 18,000 planes a year for 
Army use by the same date. The President approved the 
program on June 18. On June 26, General Marshall ap- 
proved the First Aviation Objective, under which the Air 
Corps was to have 12,835 planes and fifty-four combat 
groups by April 1942. Almost 4,000 combat aircraft and 
220,000 officers and men would be needed for this air force. 

From June 1940 onward, appropriation was heaped 
upon appropriation and program upon program. The fifty- 
four-group program was hardly under way before Arnold’s 
staff began planning a still larger force. The need for a 
larger force was demonstrated to the satisfaction of the 
War Department, which approved the Second Aviation 
Objective in March 1941. This .program provided for 
eighty-four combat groups by June 30, 1942, to be 
equipped with 7,800 combat planes and manned by 400,- 
000 officers and men. In July 1941, authorization for Army 
and Navy aircraft reached 50,000. 

By this time, circumstances required a new statement 
of. long-term US production objectives. The Lend-Lease 
Act of March 1941 and a greatly expanded heavy bomber 
program had led to greatly increased demands for muni- 
tions. Faced with these growing demands, President Roose- 
velt asked the Secretaries of War and Navy on July 9, 1941, 
to prepare an estimate of “over-all production requirements 
required to defeat our potential enemies.” The report, pre- 
sented to the President on September 11, included an AAF 
section prepared by the Air War Plans Division and known 
within the AAF as AWPD/1. 

Drafted in a single week in August by a group of bril- 
liant younger officers—Lt. Cols. Harold L. George and Ken- 
neth N. Walker and Majs. Laurence S. Kuter and Hay- 


In a weird kind of aerial shorthand, these contrails over 
London spelled out the desperateness of Battle of Britain. 


When the scream of German dive bombers, like these 
JU-87Ds, fell on congressional ears, the pursestrings 
loosened, and appropriation followed appropriation 
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“Rosie the Riveter” joined B-17 production lines as the American aviation industry moved to meet the demands of war. 


wood S. Hansell, Jr—AWPD/1 proved to be a remarkably 
accurate forecast of AAF strategy and requirements for a 
simultaneous war against Germany and Japan. The major 
contribution of the AAF would be a strategic bombing 
offensive. To carry out its missions, the AAF would need 
239 combat groups and 108 separate squadrons, 63,467 
planes of all types, and 2,164,916 men. If an all-out effort 
were started immediately, the planners predicted that the 
air offensive against Germany could reach full power in 
April 1944. This prediction, as well as the statement of 
total requirements, proved to be just about right. The AAF 
eventually had a peak strength of 2,400,000 men, 243 com- 
bat groups, and nearly 80,000 aircraft. 


Growing Pains 


Meanwhile, in the summer of 1940, the road to rearma- 
ment was beset with pitfalls and bottlenecks. To begin 
with, the aircraft manufacturers were reluctant to accept 
new contracts unless they could be assured of guarantees 
against the risks involved. Since there were laws that set 
limits on armament contracts, the manufacturers asked 
for relief on the grounds that they could not estimate 
Costs accurately in a period of rising prices. Already op- 
erating at capacity because of the heavy British orders, 
they would have to build new factories and enlarge old 
Ones to meet the new production goals. This the manufac- 
turers feared to do, for they had seen much of the aircraft 
industry go bankrupt after World War I, and they had no 
desire to risk a similar fate. Meanwhile, with thousands of 
Planes to be bought, it took seven weeks to let contracts 
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for thirty-three combat planes, and by August 20, contracts: 
for only 343 had been placed in a period of 100 days. 

Legislation permitted the cost of new plants to be amor- 
tized within five years, instead of the normal sixteen to 
twenty. Combined with other financial buffers and induce- 
ments this helped to dispel fears of overexpansion, but 
only after several months of delay. Even then, since few 
companies could provide the gigantic sums required, the 
government usually had to provide credit through the Re- 
construction Finance Corporation or build facilities at its 
own cost and lease them to the producers. 

When the contracts had been signed and financing 
arranged, the construction work could begin, a task full of 
technical problems and increasingly hampered by short- 
ages of materials and skilled workmen. It took an average of 
twenty-three months for a new engine factory to get into 
full operation, thirty-one months for an assembly plant. 
Not one of the new plants authorized after June 1940 had 
produced a single combat plane when the Japanese struck 
at Pearl Harbor, but their production was to be the main- 
stay of the American offensives during the last two years of 
the war. 

Because of earlier expansion and improvements in mass 
production techniques, the number of military aircraft pro- 
duced in the United States rose from 402 in April 1940 to 
2,464 in December 1941. But less than half of the new 
planes went to the Army air arm. It received 9,932 of the 
22,077 military aircraft delivered between July 1940 and 
December 1941, while the British Empire obtained 6,756 
and the US Navy got 4,034. Saving England from defeat 
was manifestly important, but the US contribution was at 
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Randolph Field, Tex., the “West Point of the Air” (seen over a trainer’s wing), was nucleus of expanded pilot training. 


a heavy cost to its own rearmament. At the time of Pearl 
Harbor the nation still did not have enough of the right 
kinds of aircraft to outfit fifty-four combat groups. 

Less complex than the task of aircraft production, but 
in some ways fully as difficult, were the jobs of building 
bases and training flyers and technicians. In 1939 the con- 
tinental United States had only seventeen Army air bases 
and four depots. The famous names and mellow brick 
facades of these installations could not conceal the fact 
that many of them had been unimproved and ill maintained 
for two decades. The Air Corps training program ranked 
second to none in quality, but it graduated fewer than 300 
pilots a year. From this to the housing and training of 
eighty-four combat groups was a mammoth step. Never- 
theless, by December 7, 1941, there were 114 major Army 
air installations within the continental United States, and 
legislation was well advanced to permit construction of 
fourteen new air bases and improvement of fourteen others 
to meet the eighty-four-group goal. 

The growth of pilot training programs was fantastic. 
Pilot training objectives leaped from 300 a year to 1,200 a 
year before the end of 1939, to 7,000 a year in June 1940, 
to 12,000 a year under the First Aviation Objective in 
July 1940, and finally on February 14, 1941, to 30,000 
pilots a year, or 100 times the original level. General Arnold 
had foreseen in 1938 the need for mass production of 
pilots and resolved to use civilian schools for primary flight 
training. He persuaded several to invest in the necessary 
facilities before any governmental action had been taken. 
As he later recalled, “I told them I didn’t have any money 
but was sure I could get the support of Congress. . . 
They took his word, Congress approved, and nine schools 
went into operation under contract in the summer of 1939. 
By the time of Pearl Harbor, forty-one primary schools 
were in operation. Besides providing a ready-made instru- 
ment for quick expansion, the civilian contractors did their 
job well. 

With civilian schools taking over primary training, the 
Air Corps could handle the essentially military programs of 
basic and advanced flying training in its existing schools at 


Randolph, Kelly, and Brooks Fields until the huge expan- 
sion in the summer of 1940. Then new training bases began 
to spring up like mushrooms, mostly in the South and 
Southwest where the climate permitted year-round flying. 
Eight were in operation under the fifty-four-group pro- 
gram, and twenty more—authorized under the eighty-four- 
group program—were completed or under construction by 
the end of 1941. 

Training programs for other flying personnel—bombar- 
diers and navigators—and for mechanics and technicians 
were also developed, although somewhat more slowly. Be- 
tween 1939 and March 1941 the demand within the Air 
Corps for mechanics and technicians shot up from 1,500 to 
110,000 a year. 

To the multitudes of Americans who passed through 
them in the grim days after Pearl Harbor, the names of 
early training fields and schools like Luke, Mather, Keesler, 
Chanute, and Lowry conjure up a variety of memories. 
Some were dustbowls and some were swamps. Some men 
slept in ivy-covered brick barracks, others in tarpaper huts 
and winterized tents. Everywhere was breathless haste. As 
General Arnold reported, “It was not unitsual to find a 
training field with dozens of planes flying above it, bull- 
dozers on the ground finishing the earthwork, cement 


New training bases turned out pilots by the thousands, 
stressed physical fitness as well as flying aptitude. 
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mixers turning out concrete for runways yet to be built, 
and men in the open still clearing the brush off what had 
been grazing land.” One might add that in 1941 the train- 
ing base that had “dozens of planes” was a fortunate one, 
indeed. 

By December 1941, after two and one-half years of 
effort, the expansion of the Army air arm was beginning to 
shift out of low gear. The force already in being had grown 
to sixty-seven combat groups—eighteen deployed on over- 
seas bases, 28% in strategic reserve in the United States, 
and 20% still in operational training. The number of officers 
and men had risen to 354,000. More than 9,000 pilots had 
received their wings, and some 59,000 mechanics and 
technicians had been graduated from training schools. The 
greatest shortage was in combat aircraft. Of 2,846 first-line 
combat planes on hand just before Pearl Harbor, only 1,157 
were actually fit for battle against an enemy armed with 
modern weapons. 

As the Army air arm expanded, its importance to national 
defense increased proportionately, and in November 1940, 
Amold became Acting Deputy Chief of Staff for Air. His 
dual position as Marshall’s deputy and as Chief of Air 
Corps, plus his cordial personal relationship with Marshall, 
permitted Arnold to give a measure of unity and direction 
to air policy. But delays and confusion multiplied as the 
ever increasing volume of Air Force business continued to 
pass through a maze of War Department channels. By 
the spring of 1941, Marshall had become convinced that 
he could get better results by giving more unity and 
authority to the air arm. : 

The appointment on April 10 of Robert A. Lovett to the 
long-vacant post of Assistant Secretary of War for Air was 
a major step. An efficient and tactful advocate of airpower, 
Lovett had been serving since December 1940 as Special 
Assistant to the Secretary of War to expedite air matters. 
At the same time, Marshall initiated a general reorganiza- 
tion and pushed it forcefully. Army Regulation 95-5, issued 
on June 20, 1941, created the Army Air Forces (AAF), 
headed by a Chief who was also the Deputy Chief of Staff 
for Air. As Chief, Arnold coordinated and directed both the 
Air Corps and the Air Force Combat Command (new 
name of the GHQ Air Force) and all other air elements. 
The AAF was also to have its own staff, but the regulations 
did net specify the relationship of this Air Staff to GHQ 
(the Army’s top field command, established in 1940). This 
was an inevitable source of future friction. 

By 1941, growth of the AAF had created serious or- 
ganizational problems that required the establishment in 
March of four numbered air forces—the First and Third in 
the Northeast and Southeast, the Second and Fourth in the 
Northwest and Southwest. This change grew out of a con- 
cern over continental defense and a decision by Marshall 
on February 28 that air defense should be a responsibility 
of the Army air arm. On April 12 the War Department 
directed each numbered air force to organize a bomber 
command and an interceptor command to meet the need 
for “offensive and defensive task forces larger than single 
wings.” Each of the bomber commands would serve as a 
support command to one of the four field armies respon- 
sible for ground defense. The interceptor commands had 
charge of air defense activities including aircraft warning 
and antiaircraft units. The question of command relation- 
ships between the field army and the numbered air force 
remained wide open, but the War Department obviously 
intended that they should work together closely. 

Additional links in the chain of command also had to be 
added in the realm of noncombat activities under the Air 
Corps. On March 26, 1941, the Air Corps set up the Tech- 
nical Training Command to direct the huge new programs 
for schooling ground crews and technicians. Although the 
fying training centers were kept under direct supervision 
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of the Chief of Air Corps for ten more months, their growth 
finally forced the establishment on January 23, 1942, of a 
Flying Training Command. 

The old Materiel Division had to be split to handle the 
enormous volume of business coming its way. In March 
1941 the Air Corps Maintenance Command was created to 
take over supply and maintenance, leaving the Materiel 
Division free to concentrate on procurement and research 
and development. The new organization, redesignated in 
October as the Air Service Command, had its headquarters 
at Wright Field, Ohio, next door to the Materiel Division. 
Another new agency, the Air Corps Ferrying Command, 
was established on May 29, 1941, to fly aircraft overseas 
for delivery to the British. 


Hemisphere Defense 


In the atmosphere of isolationism that prevailed until 
1940, the United States had limited its overseas deploy- 
ment to the Panama Canal and to the island fortress of 
Hawaii, sending only token forces to defend the Philip- 
pines. In July 1939, only 3,991 Army air personnel were 
overseas. Then, the German victories in Europe trans- 
formed hemisphere defense from a dead issue to a national 
watchword. The Nazi slogan, “Tomorrow the World,” be- 
came credible enough to make the United States anxious 
to bolster its Atlantic defenses. 

There were two possible routes for a German invasion 
of the Western Hemisphere. One was the island bridge 
formed by Iceland, Greenland, and Newfoundland across 
the North Atlantic. The second was from Africa to the 
corner of Brazil that jutted out into the Atlantic within 
1,900 miles of the great base at Dakar in French West 
Africa. The Caribbean also required attention, not because 
of any real prospect of invasion, but because it could not 
be closed to German raiders until air and sea bases were 
built on the island chain that guarded the entrance to this 
vital area. 

The United States took a tremendous step toward de- 
fense of both the North Atlantic and the Caribbean with 
the famous “destroyers for bases deal,” announced by 
President Roosevelt on September 3, 1940. Under this 
agreement the British received fifty old destroyers, which 
they urgently needed, and, in return, gave to the United 
States ninety-nine-year leases on eight bases in British 
possessions of the Western Hemisphere. As a result, by 
the end of 1941 the AAF had squadrons or detachments 
on reconnaissance duty at Gander in Newfoundland and 
at four bases on British possessions in the Caribbean. A 
base in Dutch Guiana was also acquired and occupied by 
agreement with the Dutch government-in-exile. 

Greenland lay outside the American sphere of defense 
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until March 1941 when Germany extended the combat 
zone to include both Iceland and Greenland. Then the 
United States extended its hemisphere defense area to 
include Greenland, and on April 9 the Danish minister in 
Washington signed an agreement giving the United States 
the right to build bases there. The Army Air Forces found 
promising sites for airfields at Narsarssuak on the south- 
ern tip of Greenland and at a point on the west coast just 
within the Arctic Circle. 

The War Department gave this construction such high 
priority that in spite of great difficulties the field at Nar- 
sarssuak (later famous in the AAF by its code name of 
Bluie West 1) was well advanced by the end of the year. 
The base was also carefully stocked with supplies, an 
important consideration, for, as the commander wrote, 
“Nothing is available locally except drinking water and 
sand and rocks.” As yet the air garrison consisted only of 
aviation engineers plus a few weather and communica- 
tions men. 

Iceland had been occupied by the British in May 1940, 
but as the war went on they grew increasingly anxious to 
withdraw their garrison for use elsewhere. Therefore, in 
July 1941, at the request of both England and the Icelandic 
government, which in May had declared its independence 
of German-occupied Denmark, the United States sent a 
brigade of Marines to Iceland to replace the British. On 
July 25 the air echelon of the AAF’s 33d Pursuit Squadron, 
equipped with thirty P-40s, moved to the island by aircraft 
carrier. There it operated with RAF units under combat 
conditions. 

In the Caribbean the greatest progress in air defense 
between 1939 and 1941 took place on the island of Puerto 
Rico. An emergency strip at Borinquen Field was trans- 
formed with haste and efficiency into a major air base, 
and another good airfield, Losey, was also completed 
before 1942. By the spring of 1941, air strength on the 
island had been built up to a composite wing. There were 
some 300 Army aircraft in the Caribbean area just before 
Pear] Harbor, but 183, including all the heavy bombers 
(eight B-17s) and most of the best fighters (P-40s), re- 
mained bunched around the Panama Canal at France, 


Albrook, and Howard Fields. When the Caribbean Defense 
Command was set up in the spring of 1941, Maj. Gen. 
Frank M. Andrews became its commander. It was fitting 
that Andrews should be the first air officer to hold a theater 
command. 

On November 1, 1940, air units in Hawaii were organ- 
ized into the Hawaiian Air Force under the Hawaiian 
Department. At the end of the year the new air force had 
only 117 aircraft—none of recent vintage—but it grew 
rapidly thereafter. By December 6, 1941, the islands had 
the greatest air strength of any comparable area either in 
the United States or its overseas possessions—231 military 
planes of which about half were modern. Among them 
were twelve B-17Ds, which had been sent to Hawaii in 
the belief that their long range would make them particu- 
larly valuable in defense of the islands. The 19th Bom- 
bardment Group, under the command of Lt. Col. Eugene 
L. Eubank, had flown twenty-one of the big planes without 
accident from California to Oahu on May 13-14, setting 
a record for mass overwater flights. 

On the eve of hostilities the Hawaiian Air Force, under 
Maj. Gen. Frederick L. Martin, included the 18th Bom- 
bardment Wing, at Hickam Field outside Honolulu, and 
the 14th Pursuit Wing, at Wheeler Field about fifteen 
miles from Hickam. One pursuit squadron was training at 
Haleiwa, a small outlying field. 

Until the summer of 1941, American plans called for 
no more than a holding action in the Philippines. Up to 
November 1940 the air defense of the islands was in the 
hands of one squadron of aged bombers and twenty-eight 
obsolete P-26s. Some reinforcements did arrive during 
the next six months, and a Philippine Department Air 
Force was organized on May 6, 1941. 

In a radical change of policy, the United States decided 
in June to garrison the Philippines strongly and to base a 
large number of heavy bombers there. On July 26, General 
Marshall ordered the mobilization of the Philippine army 
and the creation of a new command, the United States 
Army Forces in the Far East, to direct the forces of both 
the Philippine Commonwealth and the Philippine Depart- 
ment. Gen. Douglas MacArthur was recalled to active duty 








Up to November 1940 our fighter strength in the Philippines consisted of twenty-eight obsolete Boeing P-26s. 
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to head the new command. On August 4 the Philippine 
Department Air Force became the Air Force, United States 
Army Forces in-the Far East. 

As the Japanese became increasingly aggressive in 
southeast Asia during the summer and fall of 1941, the 
AAF hurried substantial air reinforcements to MacArthur. 
Among them was the 14th Bombardment Squadron, com- 
manded by Maj. Emmett O’Donnell, Jr., which set out 
on September 5 from Hickam Field to the Philippines via 
Midway, Wake, New Guinea, and Australia. A week later 
all nine of its B-17s landed safely at Clark Field, Manila, 
after one of the most remarkable flights of the prewar 
period. The 19th Bombardment Group took off from Cali- 
fornia in twenty-six B-17s on October 22, followed the 
route pioneered by O’Donnell’s squadron, and arrived at 
Clark Field on November 6. By December the AAF had 
about 265 combat planes in the Philippines, but the only 
first-line aircraft were thirty-five B-17s and 107 P-40s. 
Of these, thirty-one P-40s were not yet in combat units. 

Headquarters AAF decided to reorganize its forces in 
the Philippines in keeping with its projected strength and 
sent a senior officer, Maj. Gen. Lewis H. Brereton, to 
serve as MacArthur’s air commander. Brereton assumed 
his new post on October 7, and on November 16 his com- 
mand was reorganized and redesignated as the Far East 
Air Force. 

Brereton inherited a multitude of problems and defi- 
ciencies. He had no money for building dispersal areas for 
the B-17s at Clark Field. Revetments had been authorized 
so late and were built so slowly that only two were ready 
by December. Uncamouflaged, the big planes could be 
seen from the air as far as twenty-five miles away. Brereton, 
concerned about their exposed position, sent sixteen of 
them south on December 5 to a sod field under develop- 
ment at Del Monte on the island of Mindanao. The air 
warning system was operating twenty-four hours a day in 
December, but its communications were both inefficient 
and unreliable. Also, not more than two radar warning 
sets were in operation, one at Iba, and one outside Manila. 
Pursuit pilots could not go much higher than 15,000 feet 
without oxygen, but only Nichols Field had even a small 
supply of it. 

Marshaled in ominous readiness on Formosa, the Japa- 
nese had more than 150 short-range Army planes and 300 
first-line naval aircraft, including 184 Zero fighters. Won- 
derfully maneuverable, these fast-climbing planes could 
reach a speed of 350 miles an hour and were heavily armed 
with two twenty-two-mm. cannon and a pair of machine 
guns. Veiled in more than oriental secrecy, the Zero was 
little known in the United States and was to be a most 
disagreeable surprise to American pilots. 

The logical route for a Japanese invasion of the West- 
em Hemisphere was via the Aleutians and through Alaska. 
Before air units could be deployed to Alaska, suitable 
airfields had to be built. The territory had none worthy of 
the name in 1939. Funds for a base near Anchorage, dis- 
approved by the House appropriations committee in the 
spring of 1940, were hastily provided after the German 
blitz, Work then began almost immediately on what later 
became Elmendorf Field. In all of Alaska, at the begin- 
hing of the war, the AAF had only thirty-two aircraft—all 
out of date—in three squadrons commanded by the 28th 
Composite Group. 


Overseas Air Routes 


A rather special phase of prewar overseas operations 
was the ferrying of American-built planes to friendly na- 
tions, beginning in November 1940. Because the British 
found it hard to supply pilots, Arnold proposed that ferry- 
ing as far as overseas departure points be done by the Air 
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Corps. His idea won approval, and, in June 1941, Col. 
Robert Olds took over the new Air Corps Ferrying Com- 
mand. In its first six months of operations, the command 
delivered about 1,350 aircraft. Most of the pilots were on 
short tours of temporary duty from the Air Force Combat 
Command. 

From its beginning the Ferrying Command had as its 
secondary mission the establishment of air transport service 
overseas. Before the year was out its transport work was 
approaching its ferrying activities in importance. The com- 
mand began its overseas flights on July 1, 1941, when Lt. 
Col. Caleb V. Haynes took off from Bolling Field, Wash- 
ington, D. C., bound for Scotland. The British dubbed the 
service the “Arnold Line.” In 1941 this northern route ran 
from Bolling to Montreal to Gander Lake, Newfoundland, 
then to Prestwick Airport, at Ayr in Scotland. The bases in 
Greenland, which later served to break the long Atlantic 
hop, were not ready in 1941, and the airfields in Iceland 
could not handle big planes. 

A second overseas route was developed to span the South 
Atlantic. Though much longer than the northern route, it 
was particularly useful for flights to Africa and the Middle 
East and also as a means of reaching England without 
risking the winter storms of.the North Atlantic. Ferrying 
operations began in June 1941 when a subsidiary of Pan 
American Airways undertook to deliver twenty transport 
aircraft to the British in Africa. Civilian pilots flew all the 
planes to Africa over a route from Miami to Lagos, on the 
Nigerian coast, with stops at Trinidad, at Belem and Natal 
in Brazil, and Bathurst, Gambia. On June 26 the AAF 
made permanent arrangements for Pan American, again 
acting through subsidiaries under government contract, to 
set up regular ferry and air transport services to Africa 
and, in addition, to take over existing British ferrying and 
transport operations across central Africa to Egypt. 

When the situation in the Middle East became critical 
in the fall of 1941, the United States became interested in 
developing a military air transport service to Cairo. To 
test the feasibility of such a service, Colonel Haynes, with 
Maj. Curtis E. LeMay as copilot, set out from Bolling on 
August 31 in a B-24 of the Ferrying Command. They flew 
the southern route from Florida to West Africa via Brazil 
and across Africa to Cairo, went on from Cairo to Basra 
on the Persian Gulf, and returned to the United States 
the same way to complete an unprecedented and thor- 
oughly successful 26,000-mile trip. 

In November the War Department decided to open a 
regular military service to Cairo. Beginning on November 
20, the Ferrying Command flew a few Liberators to Cairo 
for use by the British in the Middle East. This was the 
first ferrying done by the AAF outside the Western Hemis- 
phere and required presidential sanction. Although the 
actual volume of operations across the South Atlantic and 
through Africa in 1941 was small, the installations and 
organizations in being and the experience gained proved 
invaluable when the United States found itself at war. 

After 1939 the Air Corps repeatedly requested acquisi- 
tion of a chain of island air bases in the Pacific over which 
long-range bombers could fly to the Far East. Until the 
summer of 1941 the War Department turned down all 
requests, but once it was decided to make the Philippines 
a stronghold, development of a Pacific air route got top 
priority. The prime need was a fairly direct path from 
Hawaii to Australia that would avoid Japanese forces in 
the Caroline and Marshall Islands. The Chief of Staff 
approved AAF recommendations for such a route on 
October 3, 1941. Australia, New Zealand, and the Free 
French collaborated in a project to build by January 1942 
at least one 5,000-foot runway each on Canton Island, 
Christmas Island, the Fiji Islands, New Caledonia, and at 
Townsville on the east coast of Australia. 
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Steps Toward Alliance 


The fall of France forced the independent British and 
the isolationist Americans into increasingly close military 
cooperation for mutual protection. As a first step, three 
American military observers were sent to London on 
August 6, 1940. It was a sign of the times that the trium- 
virate included an air officer, Maj. Gen. Delos C. Emmons, 
then commander of the GHQ Air Force. 

At the end of 1940 the British sent a staff delegation to 
Washington to discuss mutual problems, including the 
possibility that the United States might be drawn into the 
war. In a series of conversations, military representatives 
of the two countries laid down the blueprint of an Anglo- 
American alliance, carefully avoiding any political commit- 
ments. The reports of these discussions, issued on March 
27 and 29, 1941, under the short titles ABC-1 and ABC-2, 
specified that in the event of war “the High Command of 
the United States and the United Kingdom will collabo- 
rate continuously in the formulation and execution of stra- 
tegic policies and plans.” Strategy was to start from the 
premise that “the Atlantic and European area is to be con- 
sidered the decisive theater.” 

Initially, American ground forces would be employed 
defensively, but bombardment units were to operate of- 
fensively “in collaboration with the Royal Air Force 
against German military power at its source.” On the ques- 
tion of command, a frequent source of friction between 
allies, the conferees agreed to divide the world into areas 
and to specify for each where primary responsibility would 
lie. Except in the Far East, the power designated as respon- 
sible for an area would have full strategic command over 
all allied forces in it, but would exercise authority over 
the forces of allies only through their commanders. The 
detailed planning that made up the bulk of the reports 
was soon outdated, but the fundamental assumptions gov- 
erned the future conduct of the war. Such a working part- 
nership naturally called for permanent and formal contact 
between the British and American military establishments. 
This began in May when the British Joint Staff Mission 
arrived in Washington and a group of American “Special 
Observers” went to London. The importance of American 
airpower to the ABC plans was indicated by the selection 
of an air officer, Maj. Gen. James E. Chaney, as Special 
Army Observer. A further indication was the presence of 
Arnold as the American air representative at the Atlantic 
Conference between Roosevelt and Churchill in August 
1941. It established a precedent that carried over into the 
Joint and Combined Chiefs of Staff organizations set up 
early in 1942. 


Every battleship in the Pacific 
Fleet was either sunk or damaged 
in the tragically successful 
Japanese sneak attack on Pearl 
Harbor. This view shows plume 
of smoke from the battleship 
Arizona, on fire and sinking 
with the bulk of its crew either 
dead or trapped inside the ship. 
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Relations with Russia were peculiarly difficult. The sus- 
picious government of the Soviet Union asked much and 
offered nothing. Yet its hundreds of divisions and thou- 
sands of planes were needed to keep the Nazis from win- 
ning control of all Europe. Arrangements for British and 
American aid to Russia were embodied in the First Soviet 
Protocol, signed on October 1, 1941, unaccompanied by 
either military or political agreements. According to the 
protocol, the United States would furnish 1,800 planes 
within nine months. 


Disaster at Pearl Harbor 


In both the Atlantic and the Pacific during the fall 
of 1941 the United States edged closer to war. Tension 
mounted in the Atlantic as German U-boats attacked Amer- 
ican naval vessels escorting convoys to the United King. 
dom. In the Pacific, Japan’s move into Indochina appeared 
to be merely the prelude to further aggression in south- 
east Asia, with the Netherlands Indies as the chief prize. 

American action in July to halt the Japanese advance 
by imposing economic sanctions had merely convinced 
the Japanese extremists, headed by Gen. Hideki Tojo, that 
they would have to defeat the United States to gain their 
ends. In November, they decided that war with the United 
States was inevitable. 

On November 3 the Imperial Navy approved a plan to 
begin war in the Pacific with a surprise attack on Pearl 
Harbor by a carrier task force. Two days later Adm. Iso- 
roku Yamamoto notified the fleet: “War with Netherlands, 
America, England inevitable.” When Japanese negotiators 
in Washington failed to get American agreement to Japa- 
nese terms for a modus vivendi in the Pacific, the Japanese 
government on November 30 officially decided on war. 
On December 1 the Japanese government sent the final 
radio order for the attack on Pearl Harbor to the special 
task force that had set sail for Hawaii on November 26. 

At Honolulu, on the main island of Oahu, the American 
military chiefs had been notified by Washington on Novem- 
ber 24 that the Japanese might make “a surprise aggressive 
movement in any diréction.” On November 27, Washington 
sent two stronger messages. One, specifically called a war 
warning, ordered an “adequate defensive deployment.” 
Adm. Husband E. Kimmel, Commander in Chief of the 
Pacific Fleet, put the fleet on first-class alert. Lt. Gen. 
Walter C. Short, the Army commander, decided without 
consulting his air commander, General Martin, that an 
alert against sabotage would suffice. 

Neither Kimmel nor Short, or their staffs, ever believed 
that the Japanese would strike at Hawaii. At the beginning 
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The AAF lost 152 out of 231 planes on December 7. These are B-17s going up in smoke after the attack on Hickam Field. 


of December the war plans officer of the Pacific Fleet told 
Kimmel and Short that there would “never” be an attack 
on Pearl Harbor by air. Short testified later that when the 
attack took place he “could scarcely believe it.” 

In November 1941 the US government knew, thanks to 
its decoding of Japanese messages and other intelligence 
sources, that Japan was on the verge of military action. But 
apparently everyone expected a strike in the Far East, 
probably against Malaya and the Indies, possibly against 
the Philippines. Japanese deployments in the southwest 
Pacific were known to Washington. But the Japanese had 
been successful in concealing the existence of the Pearl 
Harbor task force.. The attack on December 7 came as a 
complete surprise. 

At 0653 on the morning of Sunday, December 7, a de- 
stroyer on patrol outside Pearl Harbor reported firing on 
a Japanese submarine. Ranking naval officers received the 
report with skepticism and awaited confirmation before 
taking any action. At 0702 a private, tinkering with a radar 
set at Kahuku Point after his duty had ended, spotted a big 
formation of aircraft approaching from the north about 
130 miles away. Excitedly, he telephoned the Information 
Center. Unfortunately, the one officer there, an inexperi- 
enced lieutenant on hand for training, assumed that the 
blip was made by B-17s due from the mainland or by Navy 
planes, about which the Army seldom got any information. 
He did not report it. 

At 0755, Japanese planes attacked Hickam Field. Other 
formations struck Wheeler Field and the naval air bases at 
Ford Island and Kaneohe and the ships in Pearl Harbor. 
These first attacks, which did most of the damage, were 
carried out by a force of 183 Japanese planes launched at 
0600 from six well-escorted Japanese aircraft carriers some 
200 miles north of Oahu. A second wave of 170 planes 
followed about an hour later. 

The defending air units were taken completely by sur- 
prise. Of more than 100 combat-worthy Army pursuit 
planes on Oahu, only twenty-five got into the air, mainly 
against the second wave of attackers. The Navy and Ma- 
tines fared worse. Not one of their planes in Hawaii was 
able to take to the air. The AAF’s 47th Pursuit Squadron 
at the outlying field of Haleiwa, which the Japanese had 
neglected to attack, put up most of the air resistance. Lt. 
George S. Welch took to the air about 0815 and later 
claimed four Japanese planes shot down. 
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Much to their own amazement, pilots of twelve B-17s 
flying in from California found themselves in an air battle. 
Without ammunition, their guns in cosmolene, and their 
rear armor displaced to make way for extra fuel, they were 
in bad shape for a fight, but the Japanese, intent on their 
prescribed targets, paid little attention to them. Their 
biggest problem was to find a safe place to land. By good 
luck and good piloting only one incoming B-17 was de- 
stroyed and three badly damaged. 

The last of the invading aircraft swung out to sea about 
0945, its mission accomplished. Such was the confusion and 
the havoc the Japanese had wrought that not until 1100 
did a bomber take off in pursuit. The search was in vain. 
The enemy fleet escaped unseen. 

For this daring raid, the Japanese carrier force paid an 
insignificant price—twenty bombers, nine fighters, and 
fifty-five men. About twenty more planes cracked up in 
landing on their carriers. The task force had achieved re- 
sults beyond its wildest dreams. Only seventy-nine of the 
231 AAF aircraft that had been on hand at daybreak 
remained usable. Of 169 naval aircraft on Oahu, eighty- 
seven had been destroyed. As for the great Pacific Fleet, all 
its battleships had been sunk or crippled. For a long time 
to come the burden of naval defense in the central Pacific 
would rest on the three US aircraft carriers that had been 
at sea when the Japanese struck. 





In a White House ceremony, May 1942, President Roosevelt 
congratulates Lt. George S. Welch for his four victories 
over Japanese planes during Pearl Harbor attack, as fam- 
ily and congressmen from Delaware, Welch’s home, look on. 
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RHEEM MANUFACTURING CO./AIRCRAFT DIVISION 


11711 woodruff avenue, downey, california 








AIRBORNE SYSTEM CAPABILITY 





The Research and Development 
group at Rheem Aircraft is currently 
engaged in the conception, evalua- 
tion and design of advanced airborne 
systems. 


The wide scope and diversified 


capabilities of this group are evident 
in the list of current activities: 


* DRONE SYSTEMS 

¢ SMALL MISSILE SYSTEMS 

¢ EXPLOSIVE and ORDNANCE 
DEVELOPMENT 

¢ PROPULSION SYSTEM 
ANALYSIS 


fm Advanced studies of future missile, 
§ aircraft and ordnance requirements 


are currently under way. 


If you would like to join this group of 
technically capable personnel and partici- 
pate in broad and diversified projects, 
submit a resume: Personnel Manager, 
Aircraft Division, Rheem Manufacturing 
Company. 


All inquiries held strictly confidential. 
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New Cessna YH-41 delivers top performance 


plus big maintenance savings to helicopter flying! 


Cessna’s all-new YH-41, recently purchased 
by the U. S. Army for its air arm, combines 
the latest in design and engineering advances 
to give operating and maintenance perform- 
ance never before experienced in the heli- 
copter field! 


For example, the engine—mounted in the 
nose of the fuselage—makes installation and 
servicing easy—provides extra cargo or pas- 
senger space. Cessna has made the rotor 
assembly aerodynamically clean. Also, the 
drive system on the new YH-41 is a master- 
piece of simplicity, has a minimum of parts— 


3 
conveniently located for easy servicing. Cessna 


Offering multi-utility uses, the 4-place YH-41, 
at 3,000 Ibs. gross weight, can climb higher, 
faster than any other helicopter in its class— 
sea level to 10,000 ft. in less than 12 minutes! 
lts speed is the fastest in the light helicopter 
field. 3 


CESSNA AIRCRAFT CO., WICHITA, KANSAS 








Symbolic of the air war above Europe are these B-17s of 
the Eighth Air Force. Contrails curving upward were made 
by escort fighters accompanying bombers in raid on Germany: 
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WORLD WAR 


Chapter 5 





II 1939-45 


War in Europe 


of their forces in the Pacific held the attention of the 
American people, and sheer necessity forced the gov- 
emment to divert large forces to the Far East. Neverthe- 
less, because the defeat of Germany still held top priority, 
military leaders made plans to build up strength in the 
United Kingdom for a landing in France in the fall of 1942 
or the spring of 1943. During: this buildup, known as 
Bolero, no ground opefations in Europe or Africa were to 
be undertaken by the United States except in emergency. 
But in the summer of 1942, German forces were sweep- 
ing across the Ukraine, and the Russians demanded an im- 
mediaté Anglo-American offensive to help divert enemy 
strength from Russia. The British wanted action to ease the 
pressure on their Eighth Army, which had been beaten in 
the Libyan desert by the German Afrika Korps and driven 
back to E] Alamein, the last defensible position short of the 
Nile. Churchill proposed an invasion of French North 
Africa, an enterprise that he described as relatively easy 
and not likely to delay Bolero. His brilliant advocacy per- 
suaded Roosevelt to the African venture before the end of 
July 1942. 


kt OR MANY months after Pearl Harbor the misfortunes 


The Eighth Air Force 


Meanwhile, American forces were moving to England 
by sea and air under the Bolero program. Plans called for 
ill air units to fly their planes to Britain over the North 
Atlantic ferry route, but in fact many went by sea. The only 
fighters to make the trip by air in 1942 were the two-engine 
P-38s. Before winter weather halted the flights in De- 
tember, 882 AAF planes—chiefly B-17s and C-47s—had 
fown to England. The accident rate was five percent— 
only half of what had been predicted. American heavy 
ombers were concentrated north of London, in the area 
known as East Anglia. 

In February 1942, Arnold had sent Brig. Gen. Ira C. 
Eaker to England to establish a bomber command head- 
quarters and to prepare for the arrival of the combat units. 
n May, Eaker took command of the advance echelon of the 
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After the first all-American raid on Festung Europa, Brig. 
Gen. Ira Eaker (right) checks in with Maj. Gen. Carl A. 
“Tooey” Spaatz, then commander of the Eighth Air Force. 


Eighth Air Force, which had been chosen to fight the air 
war from England. The Eighth’s commander, Maj. Gen. 
Carl Spaatz, arrived in England in June and opened his 
headquarters on the eighteenth at Bushy Park, on the out- 
skirts of London. 

The honor of being the first AAF unit to fight in western 
Europe fell to the 15th Bombardment Squadron. After 
arriving in England im May it trained with the RAF, flying 
British Bostons (A-20s). On July 4, six crews of the 15th 
flew with the RAF in a low-altitude attack against airdromes 
in Holland. Unexpectedly intense flak brought down two 
American planes and spoiled the accuracy of the bombing. 
Nevertheless the mission was the forerunner of great things 
to come. 

The AAF put its faith in daylight precision bombing. 
Spaatz and Eaker counted on the quality of their crews, the 
firepower of the B-17, and the accuracy of the Norden 
bombsight. The British had grave doubts, for they had 
found night bombing both safer and more economical. Sup- 
porting their case was the grim fact that missions deep into 
Germany would have to fly unescorted, for the Allies had 
no long-range fighter. But the Americans, hopeful that 
bombers could fight their way to the target without escorts, 
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were determined to give daylight bombing a thorough 
trial. During August, the Eighth Air Force and the RAF 
worked out plans for a coordinated day-night bomber offen- 
sive in which each would use its own methods. 

The 97th Bombardment Group, commanded by Col. 
Frank A. Armstrong, Jr., flew the first American heavy 
bomber mission from England on August 17, 1942. Twelve 
B-17s, with Eaker riding in the Yankee Doodle, lead plane 
of the second flight, attacked the marshalling yards at 
Rouen-Sotteville in France, while six others flew a diver- 
sionary sweep. Escorted by a strong RAF Spitfire forma- 
tion, they bombed accurately against slight opposition and 
came back almost untouched. Within the next three weeks 
the Foriresses flew ten more small missions against objec- 
tives within easy fighter radius of England. Flying in sum- 
mer weather, they were so accurate that Eaker estimated 
his men might be able to put forty percent of their bombs 
within a 500-yard radius of the aiming point. But when the 
mission on September 7 encountered bad weather, the 
bombing accuracy declined alarmingly. Only two B-17s 
had been lost in the eleven missions, but as yet the Ger- 
mans were merely feeling out the characteristics of the 
plane. 

The decision to mount an invasion of North Africa in 





Big names and big news. Lt. Gen. H. H. “Hap” Arnold and 
Brig. Gen. Jimmy Doolittle, then commanding Twelfth AF. 


the fall of 1942 meant that the Eighth Air Force would 
lose a large part of its strength to the new invasion air force 
—the Twelfth—commanded by Brig. Gen. James H. Doo- 
little. On September 8, Spaatz ordered that all air opera- 
tions be subordinated to preparations for the invasion of 


North Africa. Because of this restriction and a spell of | 


stormy weather, the Eighth completed only three more mis- 
sions before the end of October. In the most important of 
these, an attack on Lille on October 9, it dispatched 108 
heavy bombers. In fierce attacks, German fighters shot 
down four bombers and threw the rest into confusion. Only 
nine bombs hit within 500 yards of the aiming points, and 
the effect of the bombing on German war production was 
slight. Such results indicated that the great expectations 
roused by earlier missions might have to be revised. And 
the shift of emphasis from the United Kingdom to North 
Africa meant that the Eighth Air Force would have to play 
a secondary role in military operations until the summer 


of 19438. 






Crisis in the Middle East 


Even before the Eighth Air Force arrived in the British 
Isles, events in the Middle East had provided the prelude 
for the North African campaign. In June 1942, when Gen, 
Erwin Rommel’s Afrika Korps drove across the Libyan 
desert to E] Alamein, the only American air strength in the 
area was a detachment of B-24s at Khartoum, commanded 
by Col. Harry A. Halverson. At British urging, the B-24s 
remained in the Middle East instead of going on to China, 
as originally planned. On their first mission, flying from 
Egypt, twelve Liberators bombed the important oil re- 
fineries at Ploesti in Rumania on June 12, 1942, but did 
little damage. None of the planes was shot down, but one 
crash-landed and four were interned in Turkey. 

A few days later an urgent appeal from Churchill for 
help in the Middle East won from the United States a 
promise of immediate air reinforcements from India and 
an agreement that nine AAF combat groups would be sent 
to Egypt as soon as possible. General Brereton flew to 
Egypt from India with every usable B-17 he had—nine 
war-weary Fortresses. When he arrived in Cairo on June 
28, he ordered the activation of the US Army Middle East 
Air Force (USAMEAF). This became the Ninth Air Force 
in November. 

By mid-August 1942 the 98th Bombardment Group (H), 
12th Bombardment Group (M), and the 57th Fighter 
Group had arrived in the Middle East from the United 
States. The heavy bombers struck at ports and shipping 
along Rommel’s long supply lines. The mediums and 
fighters went into action during September with the RAF’s 
Desert Air Force in support of Lt. Gen. Bernard L. Mont- 
gomery’s Eighth Army. In the great battle of El Alamein 
(October 24-November 5) the Ninth Air Force helped 
break the back of the Afrika Korps. After that victory they 
shared in the pursuit of Rommel’s forces through Libya, to 
Tripoli, and beyond. Meanwhile, more combat groups had 
joined the Ninth and entered the battle. By February 1943, 
Rommel had retreated to Tunisia and was preparing to 
make a stand in the French fortifications called the Mareth 
Line. At that point the campaign merged with another, 
which had begun when the Allies invaded French North 
Africa. | 


North Africa 


Operation Torch, the Allied invasion of North Africa on 
November 8, 1942, was the first major amphibious opera- 
tion of World War II in the European theater. For so im- 
portant a venture it was mounted in great haste. With the 
appointment of Lt. Gen. Dwight D. Eisenhower as com- 
mander on August 7, 1942, Allied Force Headquarters 
(AFHQ) promptly began preparations in London for land- 
ings in Algeria by forces from the United Kingdom. In Sep- 
tember the Allies belatedly decided to land a task force 
from the United States near Casablanca, on the coast of 
French Morocco. Inevitably the creation and embarkation 
of that force were attended by great confusion. Plans were 
vague, for nobody could foresee whether the French would 
resist. Even more important, what would the Germans do- 
rush troops into Tunisia or launch a flank attack through 
Spanish Morocco? 

The French did put up a fight, but it was brief and for 
the most part half-hearted. Algiers fell on D-day, Oran on 
November 10. On the next day, French forces in Morocco 
surrendered on orders from the commander of all French 
forces, Adm. Jean Darlan, who had been captured in 
Algiers. The only AAF combat unit to fly in support of the 
initial operations was the 3lst Fighter Group. On Novem 
ber 8 it flew from Gibraltar to Tafaraoui near Oran, where 
it was engaged by French Dewoitine airplanes as it was 
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Castel Benito Airfield, Libya, once the pride of Mussolini’s empire, was bombed out, rehabilitated, used against Axis. 


landing. The next day it turned back a column of the 
Foreign Legion marching toward Oran. 

In Tunisia, Admiral Darlan’s orders to surrender were dis- 
regarded, because the Germans, beginning on November 9, 
had flown in enough troops to overawe the French authori- 
ties. The question was whether the Allies could take Tunisia 
before the Germans rushed in enough troops to hold it. 
Allied mobile units rushed eastward from Algiers, and para- 
troops dropped at Bone, Youks-les-Bains, and Souk-el-Arba 
to seize key points. On November 28, advance units pushed 
to within twenty miles of Tunis, and the British and 
Americans seemed to have victory in their grasp. But they 
did not have enough strength on the spot even to hold what 
they had gained. During the next two days the Germans 
drove the Allies back and inflicted heavy losses on British 
paratroopers dropped south of Tunis on the twenty-ninth. 

The winter storms that set in a few days later bogged 
down Allied supplies and reinforcements and grounded 
Allied aircraft. Rainy weather speedily reduced their only 
two forward airfields, Souk-el-Arba and Youks, to the con- 
sistency of soup. The Germans, who held several hard- 
surfaced fields in Tunisia, were scarcely affected. American 
and British troops, plagued by German dive bombers, sel- 
dom saw a friendly plane and naturally felt that their air 
orces were neglecting them. But once a fighter plane got 

stuck in the Tunisian mud, not even direct orders from a 
corps commander could have boosted it into the air. 

For various reasons some ground commanders at first 
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exercised operational control of tactical aircraft, but they 
tended to dissipate the scanty aircraft strength against un- 
suitable objectives or on routine patrols. After General 
Spaatz arrived in Africa on December 3 to act as Eisen- 
hcwer’s deputy for air, this situation was gradually cor- 
rected. The doctrine eventually established gave the tacti- 
cal air commander full control of all his units in close co- 
operation with the ground commander he was supporting. 

In February 1943 the Anglo-American air commands in 
northwest Africa merged for operational purposes into a 
single organization, Northwest African Air Forces (NAAF), 
headed by General Spaatz. Most of its strength was divided 










Bulldozers worked overtime filling bomb craters in hastily 
improvised, dirt-runway airfields to support African push. 
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between the Northwest African Strategic Air Force, under 
General Doolittle, and the Northwest African Tactical Air 
Force commanded by Air Vice Marshal Sir Arthur Coning- 
ham, who had led the RAF Desert Air Force across North 
Africa. NAAF, Ninth Air Force, and the RAF forces in the 
Middle East and on Malta were coordinated by a small 
supervisory headquarters, Mediterranean Air Command 
(MAC), under Air Chief Marshal Sir Arthur W. Tedder, 
one of the great military leaders of the war. 

On February 14, after Rommel’s forces had made con- 
tact with the Axis troops already in Tunisia, the enemy 
launched an offensive in a weakly defended area in central 
Tunisia, broke through Kasserine Pass, and almost took the 
important base at Youks before being stopped. Then the 
Allies, having built more than a dozen forward airfields and 
assembled powerful air and ground forces, took the initia- 
tive. During March they won air superiority over Tunisia in 
a determined counterair campaign. At the end of the month 
Montgomery's Eighth Army, with aircraft and artillery 
blasting a path ahead of it, broke through the Mareth 
Line from Libya. While the Eighth Army pressed north, 
Allied airmen proceeded to isolate the enemy bridgehead 
so that it could neither be maintained nor evacuated. 


Because Tunis and Bizerte had already been well 
pounded, Spaatz directed air operations mainly against 
Sicilian ports and against sea and air traffic. In March, 
B-17s of the 301st Group destroyed some thirty acres of 
dock area at Palermo. In a particularly notable mission- 
the “Palm Sunday Massacre” of April 18—American fighters 
shot down more than fifty out of a hundred German JU-52 
transports over the Mediterranean off Tunisia. After a new 
series of counterair missions, which forced the enemy to 
evacuate most of his planes to Sicily, the Allies began their 
final ground offensive on April 22. Supported by as many as 
2,000 aircraft sorties a day, they gradually pried the Ger- 
mans from their entrenchments in the hills and broke out 
onto the coastal plain early in May. Penned against the sea, 
270,000 Axis troops were forced to surrender. 


Sicily and Italy 


In January 1943 at the Casablanca Conference, the 
British and American leaders had decided to follow Tunisia 
with the conquest of Sicily. This would not only be a blow 
to Italy but would relieve an acute shipping shortage by 
opening the Mediterranean narrows to Allied convoys. The 
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area eventually selected for assault was the southeast cor- 
ner of Sicily, beyond the radius of fighter support from 
Tunisian bases. Thus it was important to take the Italian 
fortress island of Pantelleria, midway between Africa and 
Sicily, not only to deny it to the enemy but to use it as a 
fighter base to supplement RAF fighters on Malta. NAAF 
planes hammered Pantelleria for a month, dropping 6,200 
tons of bombs in over 5,000 sorties. Under this rain of ex- 
plosives the garrison ran up the white flag on June 11, just 
as assault forces were approaching. Air action alone had 
conquered Pantelleria. 

As a necessary preliminary to the invasion of Sicily, an 
Allied air campaign put out of operation all but a handful of 
the thirty-one airfields on the island, destroyed about 1,000 
planes, and forced the enemy to evacuate most of his re- 
maining aircraft. Thanks to this air superiority, only a dozen 
of the 3,000 ships that carried the American Seventh Army 
and the British Eighth Army to Sicily on July 10 were 
sunk by enemy air action, and those mainly at night. 
Although NAAF pilots did not have bases nearby, they flew 
1,092 sorties on D-day to protect the convoys and beaches 
and more thousands of sorties during the next three days. 

By July 14, daylight air opposition over Sicily had prac- 
tically ceased. Thereafter, Allied aircraft ranged as far as 
France, attacking bases from which enemy air attacks on 
Sicily had been or might be made. For weeks at a time 
Allied ground troops never saw an enemy plane. This was 
NAAF’s great contribution to the Sicilian campaign. Effec- 
tive attacks on the railway system in Italy helped convince 
the Nazis that Sicily could not be adequately reinforced 
and so could not be defended. 

The Allied airborne operations in the Sicily campaign 
were singularly unfortunate. An American paratroop regi- 
ment, dropped the night before D-day, was scattered far 
and wide because high winds had driven the troop car- 
tiers off course. And nearly half of a glider-borne British 
brigade came down at sea, because in the darkness the 
gliders had been released too far offshore. Later, two mis- 
sions were fired upon and dispersed by Allied gunners who 
mistook the identity of:the planes. Despite some valiant in- 
dividual feats of arms, the operations were too costly to 
have been worthwhile. 

Although a German counterattack on July 11-12 tem- 
porarily threatened the American beachhead, Allied victory 
in Sicily seemed assured when fighter planes landed at 
Pachino on the thirteenth. The Nazis fought to hold a de- 
fense line anchored on the crags of Mt. Etna while evacu- 
ating their forces across the Strait of Messina. The Allies 
cracked the German line after hard fighting in which NAAF 
contributed devastating strikes against such strongholds as 
Troina and Randazzo. They took all Sicily by August 18, 
but the Germans had extricated most of their troops, ferry- 
ing them to Italy at night under cover of an extraordinary 
concentration of flak. Allied aircraft sank at least twenty- 
three ships but could not stop the withdrawal. 

The defeat in Sicily, coupled with air bombardment of 
the Italian peninsula, proved too much for the tottering 
government of Benito Mussolini. On July 25 he was forced 
to resign. "His successors sued secretly for peace and on Sep- 
tember 3 signed an armistice. Although the Germans took 
over the country, their hold appeared precarious. 

To take advantage of this situation and to make the best 
use of the powerful forces assembled in the Mediterranean, 
the Allies invaded the Italian peninsula. On September 8, 
after strong air and artillery preparation, the British Eighth 
Army crossed the Strait of Messina. On September 9 the 
American Fifth Army landed at Salerno to take the great 
port of Naples and to cut off German forces engaging the 
British, The latter hope faded quickly because the few Ger- 
mans in southern Italy had withdrawn hastily, blowing the 
bridges behind them. 
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Bombs away over Axis installations in Sicily. The cam- 
paign was short but fierce, and most of the Nazis got away. 





Where do we go from here? Generals Eisenhower and Arnold, 
perhaps discussing the next move, at Castelvetrano, Sicily. 
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The Allies, who had hoped to achieve surprise at Salerno, 
found the beaches there well guarded. They gained a foot- 
hold but progress was slow. It was impeded not only by 
ground opposition but by air attacks on a scale of more than 
100 sorties a day. Air defense of the Salerno beachhead 
posed a difficult problem. The Germans still had strong air 
forces in Italy, and the nearest Allied fighters, based 180 
miles away in Sicily, were limited in what they could do. 
The US Navy provided four escort carriers and one big one 
as cover for the assault. Although NAAF and the Navy 
flew an average of about 800 sorties a day to protect the 
beachhead, they could not keep enough planes over it at 
any one time to prevent German hit-and-run raids, espe- 
cially since the mountainous terrain made radar ineffective. 

After receiving substantial reinforcements, the Germans 
launched a vigorous counterattack on September 12 and 
came close to breaking through to the sea the next day. To 
counter this threat a regiment of American paratroops was 
dropped very accurately behind the lines on the night of 
the thirteenth. By morning it had reinforced the weak sec- 
tor of the front. The next night, another regiment success- 
fully jumped in the same spot. 

Throughout the fourteenth and fifteenth, NAAF made 
an all-out effort to aid the troops on the beachhead, flying 
over 3,400 sorties, most of them in direct support. Bomb 
concentrations averaging 760 tons to the square mile com- 
bined with naval and ground fire to stop the German offen- 
sive. On the sixteenth, Lt. Gen. Mark W. Clark’s Fifth 
Army regained the initiative and made contact with the 
Eighth Army that had been working its way up the Italian 
boot. Spaatz’s airmen then turned their attention to the re- 
maining enemy airfields south of Rome. In two days of 
bombing and strafing they destroyed some 300 aircraft and 
gliders and reduced the number of sorties against the 





North American B-25s over fuming Mt. Vesuvius, on their 
way north to bomb German forces at Monte Cassino, Italy. 


Allied armies to around thirty a day. Meanwhile, American 
fighters were flying in to operate from bases in the Salerno 
area. Thereafter, the Allies had and kept air superiority 
over Italy. 

The Fifth Army took Naples on October 1, and the 
Eighth Army, driving up the east coast, took a valuable 
group of air bases around Foggia from which strategic 
bombers could pound central Europe. But before the Allied 
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In 
armies got much farther they were stopped by the German § skillec 
fortifications known as the Gustav Line. The jagged Italian 
mountains and the exceptionally bad winter weather also 
came to the aid of the enemy. 

At Cairo in December 1943 the Americans and British 
decided to curtail their efforts in Italy and begin shipping 
troops to the United Kingdom for a cross-channel invasion 
of the continent. Among the commanders moving to Eng- 
land were Generals Eisenhower, Spaatz, and Doolittle and 
Air Chief Marshal Tedder. Another outcome of the Cairo 
Conference was a merger of NAAF and MAC into Medi 
terranean Allied Air Forces (MAAF), a true Allied theater 
air headquarters with control of all Allied air forces every- 
where in the Mediterranean. 

General Eaker came from England in January 1944 to 
take charge of MAAF and of its American component, 
Army Air Forces/Mediterranean Theater of Operations 
(AAF/MTO). Under him, in command of Mediterranean 
Allied Tactical Air Force and of its American component, 
the Twelfth Air Force, was Maj. Gen. John K. Cannon. The 
XII Bomber Command had been transformed in November 
into the Fifteenth Air Force, a strategic bomber force like 
the Eighth. Maj. Gen. Nathan F. Twining, who had headed 
the Thirteenth Air Force in the Solomons, took command 
of the Fifteenth and of Mediterranean Allied Strategic Ait 
Force. 

Although the Mediterranean had become a’ subsidiary 
theater, the Allies still hoped to take all Italy and were 
determined to keep the German forces there under pres 
sure. During the winter they made several unsuccessful ef 
forts to pierce the Gustav Line. One such assault was 
coordinated with a landing on January 22, 1944, at Anzio 
behind the enemy lines. But the Fifth Army’s frontal attack 
on the Gustav Line failed. Cooped up in a small beachhead 
that was raked from end to end by artillery, the troops at 
Anzio had no base from which supporting aviation cou 
operate. To blast a way through the Gustav Line, MAAF 
bombers on March 15 thoroughly pulverized the key town 
of Cassino. This, too, failed to pierce the German lines be- 
cause, among other reasons, the Allied followup infantry 
attack was both too late and too little. 




























Arched remnants of an ancient Roman aqueduct cast pat- 
terned shadows as Fifteenth Air Force B-17s roar overhead. 
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On March 19, MAAF launched a different kind of opera- 
tion, a coordinated air offensive, later called Strangle, 
against the railroads supplying the German forces and, sec- 
ondarily, against roads and shipping. Italy, with its few 
north-south routes heavily interspersed by bridges and tun- 
nels, was a promising setting for such an interdiction cam- 
paign. This had already been proved by the success of 
more limited operations against railroads in 1948. MAAF 
flew about 50,000 sorties in Strangle up to May 11, 1944. 
Most profitable of these were fighter-bomber attacks on 
bridges. These attacks badly crippled the Italian railway 
system within a few days, and by the end of the campaign, 
rail traffic in central Italy had practically ceased. By May, 
less than 4,000 tons of supplies a day were reaching the 
fourteen or fifteen German divisions at the front. Most of 
this was delivered by trucks moving at night. 

Such a pittance could not maintain the Germans in battle. 
When the Allies launched a new drive on May 11, German 
resistance speedily crumbled. Anzio was relieved on the 
twenty-fifth, and Rome fell on June 4, two days before the 
Normandy invasion. Throughout June and July the Ger- 
mans were kept on the run. MAAF’s 280 combat squadrons 
flew 50,000 sorties in June alone, mainly in support of the 
advance. Direct support was lavish, well coordinated, and 
precisely directed by “Rover Joes,” mobile, forward con- 
trol parties in jeeps equipped with radios. Use of con- 
trollers to solve the problems of direct support had been 
one of the important developments of the Mediterranean 
war. 

In harassing the retreating foe, pilots became fiendishly 
skilled at creating roadblocks and then working over the 


resultant traffic jams. They reported 5,000 enemy vehicles 
destroyed in the offensive’s first six weeks. Farther ahead, 
Allied planes knocked out all but three of the bridges over 
the Po but could not halt a limited flow of supplies at night 
over ferries and pontoon bridges. Though the retreat cost 
them heavily, the Germans skillfully withdrew most of their 
forces to a new line in the high mountains south of the Po, 
between Pisa and Rimini. There they held firm, partly be- 
cause nine Allied divisions and considerable air resources 
had been diverted from the Italian campaign for an in- 
vasion of southern France in August. 

During the autumn and winter of 1944-45, MAAF op- 
erated almost unopposed over northern Italy, where the 
Germans clung desperately to their mountain line. The 
ground campaign was one of grim, drab attrition, but 
MAAF wrecked the enemy lines of communication from 
the front to the Alps and made it dangerous for even a 
single bicyclist or mule driver to travel by daylight in the 


. Po Valley. When the Germans were finally driven from their 


mountain strongholds in April 1945, they collapsed utterly. 
They could not move enough materiel back across the Po 
to go on fighting. 


Strategic Bombardment from Torch to Overlord 


From the invasion of North Africa until the spring of 
1943 the Eighth Air Force accomplished little. Diversion 
of heavy bombers to Torch and to other theaters kept its 
combat strength between two and six groups of bombers. 
Because of supply shortages and maintenance difficulties 
scarcely half its aircraft were operational. Only on rare 





All that was left of Monte Cassino after it was bombed to rubble in attempt to dislodge German troops sheltered there. 
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occasions could it mount a hundred-plane mission. More- 
over, the winter weather over northwest Europe turned out 
to be even worse than expected. In some months fog and 
clouds grounded most of the Eighth’s scheduled missions. 
Weather, combined with faulty equipment, spoiled many 
operations by making pilots turn back or lose their way. 

To crown it all, two-thirds of the bomber effort was 
wasted on submarine bases and yards. These operations 
had been given top priority because the U-boats were sink- 
ing Allied shipping at a fearful rate, but the pens and 
yards were unsuitable targets. The sub pens, built of im- 
mensely thick reinforced concrete, proved almost invul- 
nerable. The U-boat construction yards were easy to dam- 
age but also easy to repair. Not until June 1943, when the 
submarine menace had been averted by other means, were 
the bombers relieved of this fruitless task. 

Eaker, who had succeeded Spaatz as commander of the 
Eighth, restricted most missions to targets in France and 
the Low Countries. The Eighth did not make its first at- 
tack on Germany proper until January 27, 1943, when it 
hit the U-boat yards at Wilhelmshaven. 

Long missions proved especially hazardous, for the 
bombers had no nose turrets to protect them from frontal 
attack. And the Eighth’s fighters could escort them hardly 
200 miles. Some protection was obtained by packing about 
eighteen bombers into a tight formation called a combat 
box and stacking two or three boxes vertically in what was 
known as a combat wing. Nevertheless, losses on operations 
beyond escort radius often ran above ten percent. In an 
otherwise successful mission against an aircraft factory in 
Bremen on April 17, sixteen of 106 bombers were lost. 
Anticipating a sustained bomber offensive, the Nazis had 
built up in the West a defensive fighter force of 500 (soon 
more than 700) planes that could be concentrated wherever 





Roosevelt and Churchill with Allied leaders at Casablanca Conference. From left, Lt. Gen. H. H. Arnold, Adm. Ernest J. 
King, Gen. George C. Marshall, Adm. Sir Dudley Pound, Gen. Sir Alan Brooke, and Air Chief Marshal Sir Charles Portal. 





needed by means of an excellent warning and control sys. 
tem. Antiaircraft fire around the enemy’s industrial centers 
was bound to be intense, but the great danger was the 
fighters. 

As summer approached, the prospects for a decisive 
bomber campaign brightened. Doubled in strength by the 
addition of six heavy bomb groups, the Eighth looked for. 
ward to making the most of the long days ahead. In May 
the Combined Chiefs of Staff gave high priority to a Com- 
bined Bomber Offensive to be waged by the Eighth and 
the RAF Bomber Command against Germany. The chief 
objectives of the Eighth Air Force were to be the German 
aircraft, ball-bearing, and oil industries. Destruction of any 
one of these three target systems could win the war, but to 
destroy more than a few outlying plants would require ex- 
tremely long and dangerous missions deep into hostile 
territory. 

The first stage of the Combined Bomber Offensive is well 
symbolized by its two most important and tragic opera- 
tions: the Ploesti mission of August 1, 1943, and the 
Regensburg-Schweinfurt mission of August 17. Both were 
fairly successful. Both were unbearably costly. Neither 
could be followed up as it should have been, primarily be- 
cause the AAF was not yet ready to try such difficult ven- 
tures on other than a one-shot basis. 

Ploesti, in southeastern Rumania, was of prime impor- 
tance as the source of a third of Germany’s oil. Too far 
away to be attacked from England, it could be reached 
from North Africa. The Ninth Air Force assembled two 
B-24 groups of its own and three on loan from the Eighth 
Air Force at bases near Bengasi in Libya. In an effort to 
achieve surprise, the bombers would cross Rumania at mini- 
mum altitude in complete radio silence, turn beyond the 
town of Floresti, and strike at their targets from the north- 


Consolidated-Vultee B-24s fly through heavy flak to drop 


west. Unfortunately, the lead groups made their turn too 
soon and, before they knew it, were on the outskirts of 
Bucharest, to the south of Ploesti. This alerted the whole 
| defense’ system, and the attacks had to be made through a 
terrific concentration of flak. German fighters also appeared 
in strength and, though too late to have much effect on the 
bombing, took a heavy toll of the bombers. Of the 177 
Liberators dispatched on the mission, no fewer than fifty- 
four were lost. About forty percent of the cracking and 
refining capacity of Ploesti had been destroyed, but the 
enemy, undisturbed by further attacks, succeeded within a 
+e ieee in getting production back almost to its former 
evel. 

The Regensburg-Schweinfurt operation from England 
was a bold test of the effectiveness of the German fighter 
defense system. Plans called for the bombers to penetrate 
200 miles into Germany to reach Schweinfurt and 100 
miles farther to Regensburg. The Regensburg formations 
would avoid the hazards of a return trip across Germany 
by fying on southward to bases in Algeria. By flying im- 
mediately after the Regensburg force, the Schweinfurt 
contingent hoped for a comparatively clear path, since 
much of the German fighter effort would have been com- 
mittel against the earlier mission. Messerschmitt works at 
Regensburg and Wiener Neustadt built nearly half of Ger- 
Many's single-engine fighters. Schweinfurt produced half 
of her ball-bearing output. Allied experts believed that de- 
‘ttuction of these factories would profoundly reduce the 
temy’s capacity to wage war. 

On the morning of August 17 the Regensburg task force 
of 146 bombers took off from its bases in England, No sooner 
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their bombs on the oil refineries at Ploesti, Rumania. 


had the escort turned back near the border between Bel- 
gium and Germany than enemy fighters attacked fero- 
ciously and continuously for an hour and a half. German 
controllers directed fighters to the scene from as far away 
as the Baltic and held them on station awaiting their turns. 
Spotters who flew along just out of range of the bombers 
told the waiting fighters when and where to strike. The 
Germans used all sorts of tactics, but as usual the exposed 
top and bottom squadrons of the combat wing were favorite 
targets. The high squadron was often hit in screaming 
dives, the low by assailants who approached head-on, then 
swept down and out. Twenty-four bombers were destroyed, 
most of them before reaching the target. Apparently not 
expecting such a deep penetration, the Nazis shot their 
bolt too soon, for as the bombers approached Regensburg 


‘the fighter attacks slackened, enabling the bombardiers to 


take good aim. Their accurate releases damaged every im- 
portant building in the Messerschmitt plant at Regensburg. 
Then, while the fighter packs waited for them to run the 
gantlet back to England, the Americans soared over the 
Alps and proceeded unopposed to Africa. They landed with 
the incredulous relief of men “who had not expected to see 
another sunset.” 

Most unluckily the Schweinfurt mission was delayed 3% 
hours by unfavorable weather, so by the time it reached 
Germany the enemy fighter force was rested, refueled, and 
ready to go again. Attacks began as soon as the bombers 
reached the Rhineland and continued with scant intermis- 
sion until they were over the Channel on the way home. Of 
230 bombers dispatched, thirty-six were lost and many 
more were crippled. Formations broke and crews became 
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Flaming Schweinfurt, one of the tough targets of the war. 


exhausted. Nevertheless, eighty direct hits were made on 
the two principal ball-bearing plants. 

These missions to Schweinfurt and Regensburg were 
Pyrrhic victories. One week of such operations would wipe 
out the Eighth Air Force. Nevertheless, hoping for better 
fortune, Eaker and his bomber commander, Brig. Gen. 
Frederick L. Anderson, risked more deep penetrations on 
October 9 to targets in Poland and East Prussia, on the 
tenth to Miinster, and on the fourteenth to Schweinfurt 
again. 

The second Schweinfurt mission furnished final and ter- 
rible evidence of the perils in unescorted daylight bombing 
attacks against German industry. The raid cost sixty of the 
291 Fortresses employed. In return, about thirty-five Ger- 
man fighters were shot down—not a profitable exchange. 
Once more the fighters began their attacks near the German 
border and sustained them with only one significant break 
until the bombers met friendly fighters on their way back. 

The enemy’s tactics followed a new and deadly pattern. 
Alternate waves of single-engine fighters attacking from 
the front and twin-engine fighters lobbing rockets from 
the rear would concentrate on a single formation, usually 
the lowest. The rockets proved dangerously effective in 
loosening the tight American combat boxes, Once a for- 
mation broke, packs of fighters would set upon isolated 
stragglers like wolves on wounded deer. Probably because 
a sharp change of course near the target caught some Ger- 
man controller by surprise, fighter attacks slackened as the 
Fortresses approached Schweinfurt, enabling the bombers 
to make a well concentrated and destructive attack. The re- 
sults of the mission frightened the Germans into undertak- 
ing an expensive program of dispersion, but purchases 
from Switzerland and Sweden enabled them to avoid any 
serious shortage of bearings. 

For several months after the Schweinfurt operation the 
Eighth Air Force avoided unescorted missions deep into 
Germany. Bad weather also interfered with operations, but 
the Eighth continued the bomber offensive by using path- 
finder tactics. Planes equipped with an airborne radar 
called H2X led formations to bomb through overcast skies 
on targets as far away as Miinster. Being invisible from the 
ground, the bombers were safer on such missions, espe- 
cially when jamming devices such as chaff (strips of 
aluminum foil that gave radar echoes) were used to baffle 
the enemy warning and gun-laying radar. However, since 
H2X was hard to master, radar bombing lacked precision. 
Less than half of the radar missions were successful, but 
that was vastly better than no missions at all. 

Meanwhile, the Combined Bomber Offensive was reas- 
sessed in the closing months of 1943. The verdict was dis- 
couraging. German industrial capacity had merely been 
dented; German fighter production was about to be ex- 
panded; the German fighter force opposing the bombers 
was stronger than in June. This last was the most painful 






discovery of all, for if AAF estimates of German losses had 
been even half correct, the Luftwaffe would long since haye 
ceased to exist. The trouble was that every German fighter 
shot down by a bomber formation might be separately 
claimed by dozens of gunners and, after a long air battle, 
interrogators could not untangle the duplication. And 
finally, the daylight bomber offensive could not succeed 
without long-range escort fighters. 

Relatéd to these disappointments was a shake-up in com. 
mand at the end of 1943. Eaker, who had headed the 
Eighth Air Force for more than a year, was sent to Italy, 
Doolittle took over the Eighth, and a new headquarters, 
United States Strategic Air Forces in Europe (USSTAF), 
under Spaatz, was set up in England to coordinate the op- 
erations of the Eighth and Fifteenth Air Forces. Arnold 
urged the new commanders to press their offensive and 
win air superiority so that the projected invasion of the 
continent could take place. He wrote on December 27, 
“This is a MUST... . Destroy the enemy Air Force wher. 
ever you find them, in the air, on the ground and in the 
factories.” 

By this time the Eighth had at last obtained the long. 
range escort fighters it so desperately needed. The AAF had 
made a major blunder in not developing these planes 
earlier, but from June 1943 it worked feverishly to extend 
the range of the P-38, P-47, and P-51. The first P-51 Mus. 
tangs to arrive in England flew with the bombers to Kiel 
and back on December 13. The Mustang was to prove the 
answer to the long-range escort problem. “Little Friends’ 
to the bombers, “Indianer” to the Nazis, the escorts soon 
taught the enemy to keep his distance. One of the oldest 
Mustang outfits, Col. Donald J. Blakeslee’s 4th Fighter 
Group, claimed 156-kills in its first month of long-range 
escort operations. 

When the opportunity to strike a massive blow at the 
German aircraft industry came in February 1944, the 
Eighth was prepared. It had been growing rapidly during 
the winter as new bomber and fighter groups arrived in 
a steady stream from the United States. On February 20, 
Spaatz’s deputy for operations, Maj. Gen. Frederick L 
Anderson, decided to take advantage of good weather 
and launch the first of a series of long-planned attacks 
which became known as the “Big Week.” Doolittle sent 
out more than 1,000 bombers escorted by hundreds of 
fighters against the German aircraft factories. Between 
February 20 and 25 the Eighth Air Force flew 3,300 
bomber sorties and the Fifteenth 500 against a dozen 
factories, while the RAF helped out with five massive 
night attacks. Fighters flew some 3,500 sorties in support 
of the Eighth and Fifteenth. The Big Week cost the Allies 
six percent of the bombers employed, but it set back enemy 
aircraft production by two months at a critical time. 

Next, the Eighth went after “Big B’—Berlin itself. When 
Mustangs appeared over Berlin on March 4 the Germans 
knew that thereafter the Americans would be able to 
bomb targets anywhere in Germany. On March 6 and 8 
more than 1,000 bombers struck at Berlin. In spite of 
heavy losses, Spaatz and Anderson resolutely continued 
their campaign, sending every flyable bomber against 
high-priority targets as often as they could. 

The American fighters switched to the attack, flying 
ahead of the bombers to seek out the enemy fighters 
destroy them. Attacks on such a scale ate up German 
fighter strength at a rate that the Luftwaffe could not 
endure. It lost about 800 day fighters in the West during 
February and March and began to run out of competent 
pilots. Thereafter the German Air Force declined rapidly 
in effectiveness. The Americans had won air superiority. 
This can hardly be overemphasized, for it was the foul 
dation of practically all of the later Allied successes ® 
both air and ground offensives. 
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Republic P-47, another workhorse of Western Europe. 


When 
“mans 
le to 
ind: 8 
ite of 
inued 


zainst 


flying 
s and 
rman 
1 not 
‘uring 
yetent 
pidly 
ority: 
foun- 
es 2 Douglas A-20s of Ninth Air Force nick German defenses on 
northern French coast in pre-D-day softening-up mission. 


t 1957 AIR FORCE Magazine * August 1957 


proved to be the answer to bomber losses over Germany. 


The Invasion of Western Europe 


While Spaatz’s bombers and fighters were breaking the 
back of the Luftwaffe, the Allies moved ahead rapidly 
with their preparations for the liberation of western Eu- 
rope. In anticipation of the mighty Overlord operation, 
the AAF had set up the Ninth Air Force in England in 
October 1943. The Ninth took its name, its commander 
—General Brereton—and some key personnel, including 
an outstanding fighter commander—Brig. Gen. Elwood R. 
Quesada—from its predecessor in the Mediterranean. 
Otherwise it was a new creation. Composed of medium 
bombers, fighter-bombers, and troop carriers, it eventually 
grew into the largest single tactical air force in the world. 

The Supreme Allied Commander, General Eisenhower, 
set up his headquarters in England alongside Spaatz’s 
USSTAF headquarters in January 1944. In addition to 
the Ninth and the British 2d Tactical Air Force, Eisen- 
hower also had “direction” of the American and British 
strategic air forces after the middle of April. This per- 
mitted the maximum concentration of strength in support 
of Overlord. 

Allied air preparations for Overlord had three primary 
objectives—isolation of the assault area from German 
ground reserves, isolation from enemy air reinforcements, 
and destruction of coastal defenses and radar that might 
endanger the success of the attack. In a tremendous cam- 
paign to paralyze the French railroads, Allied bombers 
dropped 76,000 tons of bombs. At first, rail centers were 
the principal targets, but attacks on bridges proved so 
profitable that mediums and fighter-bombers of the Ninth 
Air Force and the British 2d Tactical Air Force switched 
to bridge targets with spectacular results. By D-day— 
June 6—every bridge over the Seine below Paris had 
been destroyed. The whole railway system was in such 
a mess that most of the German reserves had to walk 
into Normandy after D-day. 
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To protect the invaders against the Luftwaffe, the 
American and British air forces pounded airfields within 
130 miles of the proposed beachhead for three weeks 
immediately preceding the assault, dropping a total of 
6,700 tons of bombs. This campaign made the forward 
German airfields untenable, so that the Luftwaffe was 
able to fly only a few sorties against the Allied invasion 
forces on D-day. 

During the preinvasion period the Eighth Air Force 
continued its attacks on German industries in a successful 
attempt to keep the German fighters committed to the 
defense of their homeland and to continue the attrition 
that was wearing them down. It is significant that the 
Eighth’s missions over Germany were often strongly op- 
posed, while the heavy preinvasion operations over France 
seldom encountered an enemy plane. 

Last and probably least helpful of the preinvasion 
operations were attacks on coastal defenses. There was 
a great deal of extra effort here because in order to conceal 
the location of the assault, the Allies flew two missions 
against defenses outside the landing area for every one 
within it. The bombers did particularly valuable work 
against radar warning stations, destroying about eighty 
percent of those between the Channel Islands and Ostend, 
Belgium. Combined with jamming and other precautions, 
this enabled the Allies to take the enemy by surprise. 

Still another major bombing effort was made against 
the launching sites for the V-1, a small pilotless jet aircraft 
with a ton of explosives in its nose. In December 1943 
the Allied air forces had started bombing these sites, but 
the V-1 remained so much of a menace that the sites 
received top priority in April. In the six months before 
D-day, Allied aircraft flew 25,000 sorties and dropped 
36,000 tons of bombs on the sites. Though the sites were 
hard to see and hard to hurt, the bombings, coupled with 
damage done to the French railways, set back the missile 
program by at least three months. The first V-1 did not 
hit England until a week after D-day. This delay may 
have decided the fate of the invasion. Eisenhower declared 
later that if the Germans had been able to use the V-1 
a few months sooner, Overlord would have been “exceed- 
ingly difficult, perhaps impossible.” 

On June 6, 1944, the Allies stormed the beaches of 
Normandy. Summer gales made the assaults difficult but 
threw the enemy off guard and kept his patrol boats 
and reconnaissance planes from venturing out. Planes 
of IX Troop Carrier Command and two RAF groups 
dropped paratroops of three airborne divisions between 


V-1 “buzz bomb” plunges into Piccadilly area in London. 


Normandy. Deliberately scuttled Liberty ships form a make- 
shift breakwater to ease task of unloading cargo craft. 





An A-20 attack on Nazi supply lines in the Cherbourg pen. 
insula. Ninth Air Force played big role in tactical support. 


midnight and dawn. In the morning, after a heavy air 
and naval bombardment, five divisions landed on beaches 
between Caen and Montebourg. Although the paratroops 
were somewhat dispersed, they served as a valuable screen 
for Allied troops and helped them gain firm footholds 
near Caen and Carentan. Elsewhere the Germans very 
nearly repulsed an American assault on Omaha Beach. 
But under a tremendous umbrella of fighter cover fur- 
nished by 171 squadrons, the Allies made good all their 
landings. Only a handful of German planes ventured 
within reach of the patrols, and only one or two got 
through to attack the convoys. The Eighth and Ninth 
Air Forces each had more than 3,000 planes to throw 
into the battle immediately. Between them, they flew 
8,722 combat sorties, and the RAF, during the day, 
flew 5,676. 

In the weeks that followed, German attempts to fly 
fighter forces into Normandy failed miserably, and the 
Allies retained overwhelming air superiority. As a result 
they poured troops -ashore as fast as their boats could 
shuttle. At the same time, the continuing interdiction 
campaign against all means of transportation into north 
western France slowed German deployment against the 
beachhead to a fatal degree. No trains moved across the 
Seine and few over the Loire. The Nazis had planned to 
mass twenty-five divisions by D-plus-ten for a counter- 
offensive, but only fourteen were on hand at that time, 
and they were battered, tired, and ill-supplied. The Allies, 
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Martin B-26, called “Flying Prostitute.” 


Ninth AF Republic P-47 is outlined against the explosion of its own target 
—a German ammunition truck. Despite flaming debris, pilot got home safely. 


on the other hand, had sixteen divisions ashore as early 
as 1)-plus-five and by June 26 had put a million men 
into Normandy. They used their ground and air supe- 
riority to push westward according to plan and take the 
port of Cherbourg on June 27, but until late July the 
stubborn German defense kept them bottled up in Nor- 
mandy. 

As the invasion air force for the Americans, the Ninth 
went all out to move its combat units, especially the 
fighters, across the Channel to Normandy. Thanks to the 
extraordinary efforts of IX Engineer Command, an emer- 
gency strip was completed on D-day. The first squadrons 
started using landing strips in Normandy on June 13, 
and by July 31 all but one of the Ninth’s eighteen fighter- 
bomber groups were in France. The medium bombers 
came later, but the fighter-bombers were on hand for the 
great sweep across France to the German border during 
August and September. 

On July 25 a prodigious saturation bombing of five 
miles of the front near St.-L6 by some 1,500 Eighth Air 
Force heavy bombers and more than 900 mediums and 
fighters of the Ninth Air Force paved the way for an 
American breakout. Once the hole was made, tank columns 
of Lt. Gen. George S. Patton’s Third Army raced south- 
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Douglas A-26 Invader, medium bomber. 


Lockheed P-38 Lightnings form strik- 


ing geometric pattern over France. 


ward across Normandy and into Brittany. With each 
column went an air support party and a patrol of fighter- 
bombers, ready to reconnoiter or to blast enemy resistance 
at a word from the support party. Such scattering of 
fighter resources would have been wasteful, even dan- 
gerous, had the Luftwaffe still been a serious threat, but 
that threat had been broken. 

On August 7 the enemy, under orders from Hitler 
himself, used all available armor and artillery in an effort 
to drive through Mortain to the sea at Avranches and 
cut off the American spearheads. A resolute ground de- 
fense, strongly supported by fighter-bombers, stopped 
the Nazis and threw them back. Meanwhile, the British 
from the north and the Americans from the south had 
begun a huge pincers movement which threatened to trap 
almost all of the Germans engaged in Normandy. The 
panzers, trying to squeeze their way out of the almost 
closed Falaise-Argentan pocket, made perfect targets for 
Allied planes, which bombed and strafed them into piles 
of junk. Eisenhower compared the scenes he saw along 
the roads to something out of Dante’s Inferno. The German 
resistance was broken at Falaise. What was left of the 
German forces fled headlong across France and Belgium 
to the shelter of the Siegfried Line. 
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Famous names and famous faces gather for conference at an advanced headquarters somewhere in Europe. From left, 
Generals Carl Spaatz, George Patton, Jimmy Doolittle, Hoyt Vandenberg, and O. P. Weyland, all top US combat leaders. 


During his lightning drive across France from Brittany 
to the Moselle, Patton had relied on the fighter-bombers 
of XIX Tactical Air Command to protect his exposed 
southern flank along the Loire River. XIX TAC took 
such a heavy toll of one of the largest German columns 
retreating from southern France toward Dijon that the 
German commander surrendered without ever meeting 
American ground troops. Appropriately, the commander 
of XIX TAC, Brig. Gen. Otto P. Weyland, attended the 
ceremonies when almost 20,000 Germans surrendered on 
September 16. 

Immediately behind the racing Allied armies came the 


tactical air forces, operating from hastily repaired or 
improvised fields as close to the forward columns as they 
could get. In a period of some seven weeks under a new 


commander, Maj. Gen. Hoyt S. Vandenberg, the Ninth 
Air Force moved its fighter-bombers from the beachhead 
across France and into eastern Belgium—400 to 500 miles 
—with as many as four or five stops in between. This 
remarkable feat of tactical mobility was made possible 
by the herculean efforts of the aviation engineers and 
the logistical units of the Ninth. 

In an effort to knife into Germany quickly, the Allies 
on September 17 attempted an airborne operation to seize 
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Germans were first to put an operational jet fighter into the air, the twin-engine Messerschmitt-262 (above)+ 
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a sixty-mile salient, including a bridgehead over the Rhine 
at Arnhem, in Holland. The initial phase of the operation 
was brilliantly executed. But unexpectedly stiff resistance 
and the delay of airborne reinforcements because of clouds 
and fog prevented it from succeeding. The troops put 
down at Arnhem were thrown back:across the Rhine with 
heavy losses, and the Nazis established themselves from 
the North Sea to Switzerland in-defensive positions against 
which the Allied armies struggled with only limited results 
throughout the autumn, 

Meanwhile, on August 15, American and French forces 
from the Mediterranean had landed on the French Riviera, 
The Fifteenth Air Force bombed southern France inten- 
sively before the landings, and the Twelfth Air Force 
was spectacularly effective in its support and interdiction 
missions. As part of the initial assault, American troop 
carriers dropped more than 5,000 paratroops. After taking 
Marseille, the invasion forces raced up the Rhone Valley 
and linked up with Eisenhower’s forces by September 11. 
Spearheaded by XII Tactical Air Command, they had 
liberated more than half of France in less than a month. 
They had also opened an important new supply line for 
the Allied armies in eastern France, 

During November and December 1944, Hitler scraped 
together his reserves for one last attempt to turn the tide 
of battle by an offensive through the Ardennes forest 
area of Belgium. He hoped to split the Allied armies by 
capturing the important communications center of Liége 
and the great port of Antwerp, the supply key to Eisen- 
hower’s armies. Striking through a thinly held sector of 
the Ardennes, powerful German armored forces took the 
Americans by surprise and advanced as much as fifty 
miles before being stopped. But-they failed to take any 
major objectives during this advance, and when American 
paratroops of the 101st Airborne Division repulsed them at 
the key road junction of Bastogne, their fate was sealed. 


In this famous Battle of the Bulge, the Nazis were at 
first protected from air attack by a week of cloudy weather, 
but on December 23, while they were still advancing 
toward the Meuse River, the skies cleared and remained 
clear for five days. During that time the Ninth Air Force 
flew an average of 1,000 fighter-bomber sorties and 400 
medium bomber sorties a day against the Bulge. The 
B-26s and A-20s concentrated on interdiction of the rail- 
roads leading into the Ardennes, while the Eighth Air 
Force put 14,000 tons of bombs on rail centers and 
marshalling yards farther back. Fighters swarmed like 
mosquitoes over the enemy columns creeping along narrow 
toads in the Belgian hills. Cut off from fuel and even 
food, snarled in colossal traffic jams, and decimated by 
bombing and strafing, the twenty-five German divisions 
in the Bulge collapsed in the face of Allied counter- 
attacks, 

The Luftwaffe was also beaten. Out in strength to 
support the Nazi offensive, it flew more than 600 sorties 
on December 17 and 800 on the twenty-third. Though it 
did considerable damage, it suffered heavy losses because 
of the inexperience of its pilots. On December 24, 1,400 of 
Doolittle’s heavy bombers struck crippling blows at eleven 
airfields and cut in half German air operations over the 
Bulge. The enemy retaliated on January 1 with a strike 
by 700 planes against Allied airfields. The Nazis destroyed 
156 aircraft, but they lost even more. It was the Luft- 
waffe’s last major effort. 

The enemy still had other trump cards, but he never 
got a chance to play them. Prewar research had given 
the Germans a long lead in the development of jet aircraft 
and guided missiles. But during the early years of the 
war Adolf Hitler, confident of blitzkrieg victories, had 
curtailed the development of new weapons, including 
missiles and jets. Later, after the value of the jets had 
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been proved, he had wasted time trying to convert his 
best jet fighter, the ME-262, into a ground-support 
bomber. Thus a weapon that might have restored air 
superiority to the Reich was not put in quantity produc- 
tion until it was too late. 

In 1945 the same shortages of fuel and pilots that 
grounded conventional aircraft in Germany also grounded 
the jets. A handful did operate and flew rings around 
everything they met, but they were too late to affect the 
course of the war. On occasions when it seemed that the 
jets might interfere with Allied operations, they were dis- 
posed of on the ground by massive attacks on their bases. 

The V-1 attack on England between June and Septem- 
ber 1944 did a great deal of damage, but not enough 
to interfere with the progress of the invasion. Early in 
September the Germans started firing their V-2 rockets 
against England. The V-2 had a range of some 200 miles, 
reached an altitude of fifty to fifty-six miles and a speed 
of 3,600 miles per hour. It carried almost a ton of explo- 
sives. But it, too, came too late to be decisive, even though 
it caused much damage in the London area and to Ant- 
werp. The errors of the all-knowing dictator made Ger- 
many a few months too late with the weapons that might 
have altered the course of the war if they had been put 
into earlier use. 





Parachutes fill the sky over the coast of southern France 
as C-47s drop men and supplies to join Normandy invaders. 





Maj. Glenn Eagleston, Ninth AF ace, here with others from 
his squadron, describes a successful attack on Nazi com- 
munications and supply lines during Battle of the Bulge. 
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before Rumania surrendered late in August. German motor 


Strategic Bombardment, Overlord to V-E Day 








































traffic ground to a halt. Gasoline had to be hoarded for neal 

Although the first duty of the heavy bombers through- —_— weeks at the cost of all ordinary operations for any large L 
out the summer of 1944 was to support the ground cam- movement. This was particularly true of the Ardennes fruit 
paign, USSTAF and RAF Bomber Command continued offensive. Indeed, one purpose of the offensive was to fill the 
to attack strategic targets in Germany. The Eighth Air only 
Force had almost 2,000 four-engine bombers, Fifteenth figh 
Air Force almost 1,000, and RAF Bomber Command ¥ men 
1,100. The Eighth Air Force alone dropped 230,000 tons proc 
of bombs in the five months from May through September. sit 
Thanks to fair weather and lack of fighter opposition most Sucl 
of its planes reached their objectives and bombed with put 
devastating results. The percentage of losses declined hom 
greatly, but flak barrages had grown heavier and made or 2 
most of the strategic missions still dangerous. The worst ener 
month was July, when the Eighth lost 324 planes, the pilo 
Fifteenth 318. For many weeks the Fifteenth was actually effec 
losing more men than were the two Allied armies fighting D 
in Italy. eigh 
These losses were rewarded by a clear-cut strategic man 
victory—the shattering of the German oil industry. The by . 
Eighth began the campaign against the synthetic oil had 
industry in Germany with a smashing attack against plants with 
at Merseburg-Leuna and other cities on May 12. Further syste 
attacks, coupled with the Fifteenth’s great campaign dine 
against Ploesti, cut the enemy’s oil output in half by June. port 
From then on, oil got top-target priority, so that by Septem- wal 
ber production had shrunk to a quarter of normak Of to b 
twenty-four synthetic oil plants, the Eighth Air Force had com 
put all but a few out of business, and the Fifteenth’s sus- able 
tained assaults had practically ended production at Ploesti Heavy attacks on rail yards played jackstraws with engines. ovits 





Hit by flak over Italy, a B-24 catches fire and 
plunges to ground. Two men managed to bail out, 





Almost perfect photographic timing caught these 
sticks falling from Flying Fortress bomb bays. 





Larg 
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the Nazis’ fuel needs through the capture of Allied stocks 
near Liége. 

Lack of gasoline actually robbed the Germans of the 
fruits of a production victory. In spite of the fact that 
the Allies had bombed aircraft factories on a scale second 
only to the oil plants, Karl Saur, the director of German 
fighter production, had worked such miracles of conceal- 
ment and dispersal that in September 1944 Germany 
produced 4,000 fighters. Yet this wealth of planes had to 
sit on the ground most of the time with empty tanks. 
Such efforts as that of November 2, when the Nazis 
put 400 planes in the air and shot down twenty-six 
bombers, had to be interspersed by periods of a fortnight 
or more in which Allied bomber missions seldom saw an 
enemy aircraft. Moreover, the Germans had to stint on 
pilot training to save fuel, with the result that the combat 
effectiveness of their fighters fell lower and lower. 

During the winter, clouds forced the Americans to do 
eighty percent of their bombing by radar, and the Ger- 
mans succeeded in boosting oil production slightly. But 
by April 1945 the continuing and overwhelming attacks 
had cut output to a mere five percent of normal. Coupled 
with greatly intensified bombing of the German railroad 
system and canals during the winter of 1944-45, this 
shortage of fuel strangled the German economy, Trans- 
portation in Hitler’s Reich slowed almost literally to a 
walk, and without transportation Germany was ceasing 
to be an industrial nation. In the first strategic bombing 
campaign in history it was inevitable that some unprofit- 
able objectives would be chosen. It was probably in- 
evitable that political and military pressures would divert 


the heavy bombers to some unsuitable tasks, such as 
close support or the bombing of the sub pens, but in the 
end they had found the enemy’s vitals and struck home. 


Victory in Europe 


By the end of 1944, Germany was like a beaten boxer, 
unable to do more than cover up and hang on. In January 
and February 1945 the Allies pushed through the Rhine- 
land. In March they made four separate crossings of the 
Rhine, all with astonishing ease. On April 1 they encircled 
the Ruhr, Germany’s richest industrial area, and with it 
400,000 of Hitler’s best remaining troops. Above them, 
the Anglo-American air forces ruled the skies. 

In April the last German defenses in the West crumbled, 
and American tank columns, covered by fighter-bombers 
and moving so fast they had to be supplied mainly by 
air, plunged across southern Germany into Austria and 
Czechoslovakia. Meanwhile a Russian offensive, begun on 
January 12, had rolled from Warsaw to the Oder River. 
Americans and Russians met at the Elbe on April 25, 
and on May 7 the Nazi government surrendered uncon- 
ditionally. 

Airpower was decisive in the conquest of Germany. 
Great credit must go to the Allied armies and navies, but 
they could hardly have set out from England had not 
Allied airpower first established superiority over the Luft- 
waffe. Airpower shielded them, guided them, and cleared 
a path for them. And it was airpower that ultimately 
broke Germany’s capacity to resist by denying it fuel 
and transportation. 


the Rhine jump-off, left the city bomb-pocked and pulverized. 
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Give America’s Aircraft 
Greater Mission Capability 


The low specific weight of the General Electric J79 and T58 gas 
turbine engines, when translated into smaller, lighter airframes, 
helps increase aircraft range and payload. Benefits like these stem 
from the advanced, high-power, light-weight design common to 
both the T58 and the J79. Each delivers more power per pound 
than any other comparable engine in its class. 


The J79 and T58 join more than 31,000 General Electric J47 
and J73 engines now flying 5,500,000 miles daily from bases 
around the world. Both have evolved from a family of aircraft 
gas turbine engines dating back to the nation’s first jet engine, 
the G-E I-A (1942). Teamed with the products of ever advancing 
airframe technology these two General Electric engines are now 
making possible aircraft of unsurpassed operational effectiveness. 
General Electric Co., Schenectady 5, N. Y. 210-103 
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GENERAL @@ ELECTRIC 


J79 


Smaller than the famous G-E | 
J47—yet twice as powerful—— 
the General Electric J79 has 
the best thrust to weight ratio | 
of any United States produc.” 
tion jet engine of comparable 
size. The J79 is a major factor 
contributing to the outstand- 
ing performance of the U. §. 
Air Force’s Lockheed F-104A 
interceptor and Convair B-58 
bomber at both sub- and 
supersonic speeds. 


T38 


Pound for pound the most. 
powerful turboshaft engine yet 
announced, the T58 is now - 
undergoing flight tests in @ 
Sikorsky S-58 helicopter. It is 
also scheduled for use in the | 
Vertol H-21 light cargo and 
Kaman HU2K-1 utility hele 
copters. The 325 pound T3 
develops 1024 Military SHE 
and has an-SFC of 0.69 under 
continuous cruise rating of 879” 
SHP—exceptional power 

efficiency for helicopters. 
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MISS-DISTANCE MEASUREMENT 

CUBIC ELECTRONIC TRACKING SYSTEMS BOMB-SCORING 
are now in production for the United States Air Force AIR TRAFFIC CONTRO! 
MULTIPLE-MISSILE GUIDANCE 
RANGE SAFETY 

AIDED TRACKING 
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GROUND-CONTROLLED INTERCEPT 


They find application in: 


For descriptive brochure on Cubic Electronic Tracking Systems, write: 


Office of the Associate Director of Engineering 


Cubic Corporation, San Diego 11, California 
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30 ACRES of 
high-bay space 
under one 


TO SCIENTISTS and ENGINEERS 


With over 8,000 employees, Hayes is a competitive industrial 
facility for modification and maintenance of aircraft, including 
guided missile work and engineering design of all types. Oppor- 
tunities are open for scientists, experienced aircraft design 
engineers, and graduate students in engineering. Write Person- 
ne! Department, 


ENGINEERS ¢ DESIGNERS ¢ MANUFACTURERS 


Aircraft IRAN and Modification on a 


Production Line Basis 


production line “‘tailored”’ to fit the job. It 


ing or slowing down production. 





Production Line 
FLEXIBILITY 


The 10 high bays of the Hayes facility are 
arranged so that any IRAN or modification 
project may be routed through one or two or 
more bays. This permits a variable length 





also precludes all possibility of one project 
getting in the way of another and complicat- 


This “bowling alley” floor plan of the | 
Hayes facility plus accurate cost control, i 
high standards of workmanship and quality 
materials explains Hayes outstanding record | 
of service and on-time-delivery. | 
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WORLD WAR II 


Chapter 6 





1939-45 


War in the Pacific 


-J.\ HE ATTACK on Pearl Harbor was but the first of a 
series of shocks that rocked the United States during 
the first six months of the war. One after another, 

American possessions in the Pacific fell before the ram- 

‘paging Japanese forces. Only in the Philippines were the 

Americans and Filipinos able to put up a prolonged resist- 

ance. 


Disaster in the Philippines 


The Japanese were not able to attack the Philippines and 
Pearl Harbor simultaneously. Because of the time differ- 
ence, it was still dark in Manila in the early morning of 
December 8, and effective air attack was not practicable. 
By about 0400, MacArthur and his air commander, Brere- 
ton, received word of the attack on Pearl Harbor. Unlike 
Kimmel and Short in Hawaii, the American commanders 
in the Fast East had time to act. With their two squadrons 
of B-17s at Clark Field, north of Manila, and two more at 
Del Monte, far to the south on the island of Mindanao, 
they might have found out what the Japanese were up to 
or have struck the first blows against the enemy. They did 
neither. By the time they made up their minds later in the 
May to attack Formosa, it was too late. 

As precautionary measures, two pursuit squadrons took 
of on patrol about 0800, and the two squadrons of B-17s 
_ at Clark Field were ordered into the air. By 0830 all were 
ing except two that were being camouflaged and one 
at was out of commission. 


Highly mechanized warfare against a primitive backdrop. 
€ marriage of the bulldozer and the airplane perhaps best 
fymbolizes Pacific campaign, a war of jungles and islands. 
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In midmorning, MacArthur gave Brereton permission to 
use the Fortresses at Clark for a strike just before dark 
against known Japanese airfields on Formosa. All but two 
of the B-17s landed to prepare for their mission. It seemed 
safe to land at Clark because it was logical to suppose that 
if the Japanese had intended a major air attack that day 
they would have launched it early to give the defenders the 
least possible time for preparation. The Japanese had in- 
deed planned to send off a mission at dawn but had been 
delayed until about 0915 by a heavy fog. By 1045, when 
the Fortresses finished landing at Clark, a force of 108 
bombers and eighty-four Zero fighters was well on its way 
from Formosa. 

The radar set at Iba Field, on the coast west of Clark, 
spotted the enemy a good way off and reported to air head- 
quarters that at 1127 the approaching formations were 
seventy miles from Lingayen Gulf. The radar men faith- 
fully tracked the Japanese until a bomb killed them at their 
post, but their efforts were in vain. Communications on 
Luzon, which had always been unsatisfactory, broke down 
almost completely after 1130, a circumstance later attributed 
to wire-cutting and radio-jamming by Japanese agents. 
During the next hour, confusion reigned at Clark Field. 

At 1233 a formation of fifty-four Japanese bombers with 
an escort of fifty Zeros flew over the fighter field at Iba 
and dropped a row of bombs straight across the field from 
28,000 feet, too high for interception by the American 
fighters. What the bombers left, the Zeros strafed. Iba was 
completely destroyed. 

About 1235, men at Clark Field looked up from their 
tasks as the base alarm sounded to behold Japanese bombers 
high in the northwest. Four pilots of the 20th Squadron, 
which had just finished refueling after spending most of 
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the morning on patrol, zoomed down the runway and into 
the air. The control tower gave one frantic call, “All pur- 
suit to Clark.” Next minute, bombs rained down on the 
field in a precise and accurate pattern. After the bombing, 
Zeros strafed back and forth for at least half an hour, con- 
centrating on the B-17s. When they had finished, the field 
lay in ruins, its buildings gutted, not one plane flyable. 
A towering pillar of black smoke from Clark’s burning fuel 
dump marked the grave of the American bombers. The four 
P-40s cleared the runway in time to make kills. Lt. Ran- 
dall B. Keator scored the first kill, and Lt. Joseph H. Moore 
accounted for two more. 

The smashing second blow expected next day did not 
come. Wind and rain grounded the Japanese bombers. 
During the afternoon and night of December 9, fourteen 
Fortresses flew up from Del Monte for a mission against 
Formosa. Instead, they went out next morning to hit large 
Japanese convoys heading for the northern coast of Luzon, 
but they had little success. Fighters did better. The only 
big kill was made at the cost of his own life by Lt. Samuel 
H. Marrett, commander of the 34th Pursuit Squadron, who 
took his plane in at masthead height to attack a 10,000-ton 
vessel and was caught in the blast when the ship exploded. 
After their attack against the convoys, the B-17s withdrew 
to Mindanao, a wise move in the light of subsequent events. 

A dozen Zeros strafed the fighter base at Del Carmen, 
west of Clark Field, on the afternoon of December 10, de- 
stroying practically all the planes on the field. Less than 
half an hour later a force of about 100 Japanese bombers 
and 150 fighters attacked Nichols Field and the naval base 
at Cavite, badly damaging both. Although most of the 
bombers flew too high to be intercepted, the remaining 


American fighters tangled with the Japanese escort in a 
wild melee. Three American pilots were killed, and at least 
eight more bailed out or crash-landed. The defenders de- 
stroyed more Japanese aircraft than they lost, but they could 
ill afford their own losses. 

On the night of the tenth, Brereton had eighteen B-17s 
left, and only twelve were operational. Of the fighters, only 
twenty-two P-40s and eight P-35s remained. The pursuits 
were ordered to fly no more combat missions because they 
were too few to achieve significant results in combat opera- 
tions and they were urgently needed for reconnaissance. 
Thereafter, with only minor exceptions, the Japanese had 
unchallenged control of the air over the Philippines. 

From MacArthur down, the beleaguered garrison on 
Luzon dreamed of huge American convoys steaming into 
Manila Bay with reinforcements. But shipments to the 
Philippines were diverted elsewhere because of Japanese 
air and naval superiority, and only a trickle of supplies 
arrived by submarines and blockade runners. On Decem- 
ber 24 the War Department notified MacArthur that it 
intended to concentrate its Far East airpower in Australia 
because it was impossible to stage fighter aircraft to Luzon. 

After a series of landings, the most important in Lin- 
gayen Gulf, Japanese troops swept across Luzon so easily 
that MacArthur’s chief ground commander, Maj. Gen. 
Jonathan M. Wainwright, became fully convinced of “the 
futility of trying to fight a war without an Air Force. 
Japanese occupation of bases on Luzon endangered Del 
Monte on Mindanao, so between December 16 and 18 the 
B-17s there were sent south to Australia. 

The remaining American forces on Luzon withdrew on 
December 24 to the island fortress of Corregidor in Manila 
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Bay and to the rugged peninsula of Bataan on the north- 
west side of the bay. By holding out in these key points 
they denied Manila to Japanese shipping and pinned down 
large forces that the Japanese might have used for con- 
quest elsewhere. Half-starved and wracked with malaria 
and dysentery, the defenders of the peninsula held out until 
April 9, the Corregidor garrison until May 6. Most of the 
Air Corps officers and men fought as infantry for lack of 
planes. The few planes still on hand continued to fly mis- 
sions. Almost to the end, they managed to make some 
attacks from Corregidor despite fantastic difficulties. 

For six months after Pearl Harbor the Japanese swept 
everything before them with astounding ease. The lightly 
garrisoned islands of Guam and Wake fell within a few 
days. Taking full advantage of their control of the air and 
sea, the Nipponese drove the Americans, British, Dutch, 
and Australians from one line of defense after another. 
Filtering through the jungles of Malaya, their troops cap- 
tured the “impregnable” fortress of Singapore on Feb- 
ruary 15, 1942. Less than a month later, they completed 
the conquest of the Netherlands Indies. Small amphibious 
forces seized footholds on New Britain, on New Guinea, 
and in the Solomon Islands, bases from which the Japanese 
might attack Australia directly or isolate it by an advance 
into the Fiji Islands or New Caledonia. Marching west- 
ward from Thailand, Japanese armies took Rangoon on 
March 8, conquered practically all of Burma, and isolated 
China by cutting the Burma Road. 

Japan had carved out a huge empire rich in the natural 
resources it had so long craved, but there was a flaw in the 
structure that would eventually be fatal. The long sea lanes 
were extremely vulnerable, and avenging American and 
Allied submarines and aircraft set out to destroy the pre- 
cious shipping without which the empire could not endure. 


Turn of the Tide 


Although Japanese conquest was running at floodtide 
during the early months of the war, the Americans chose 
to launch their first counterstroke against Japan itself. On 
April 18, 1942, Lt. Col. James H. Doolittle led sixteen 
AAF B-25s from the US Navy aircraft carrier Hornet in a 
spectacular low-level attack against Tokyo and other tar- 
gets in Japan. All sixteen planes were lost in bad weather 
over China, but most of the crews were saved. Although 
the attack did only minor damage, it profoundly affected 
Japanese strategy. It probably caused the Japanese to keep 
at home four Army fighter groups that were badly needed 
in the South Pacific during 1942-43. It also spurred on the 
Japanese to expand their perimeter still farther in order to 
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keep the Americans beyond reach of the home islands. 
The Tokyo raid was followed within a few weeks by the 
Japanese reverse at the Battle of the Coral Sea, off the 
southeast coast of New Guinea, on May 7-8. The two events 
were important factors in the Japanese decision to bring 
the American Pacific Fleet to battle by an attack on Mid- 
way Islands. If the American carriers could be destroyed, 
the Pacific would become a Japanese lake. 

The Battle of Midway on June 3-4, 1942, was a great 
victory for American naval airpower. Three American car- 
riers destroyed four Japanese carriers while losing one of 
their own. The powerful Japanese fleet, including six bat- 
tleships, dared not face the two remaining American car- 
riers and turned homeward in retreat. The day of the 
battleship was done, and airpower would rule the oceans 
of the world thereafter. 

In conjunction with the attempt against Midway, a Japa- 
nese force attacked Dutch Harbor in the Aleutians and 
landed troops on Kiska and Attu islands. They remained 
on the islands, under frequent attack from the Eleventh 
Air Force, until 1943 when American forces recaptured 
Attu and forced them to withdraw from Kiska. 

Meanwhile, Australia was being, prepared as the major 
base for Allied resistance. American forces secured the 
islands along the vital routes to Australia, and reinforce- 
ments poured into the southwest Pacific. One-half of the 
troops and a third of the cargo sent overseas from the 
United States during the first three months of 1942 went 
to Australia. In addition to three American fighter groups, 
fifty heavy bombers and replacement fighter planes arrived 
to bolster the air defenses of the subcontinent. But once 
Australia’s minimum requirements had been met, the policy 
of concentrating strength against Germany went into effect, 
and supplies and reinforcements for the southwest Pacific 
were small by comparison with Europe. It was the griev- 
ance and the glory of the commanders in the Pacific that 
they eventually fought great offensive campaigns with re- 
sources supposedly adequate only for defense initially and 
for limited offensives thereafter. 

MacArthur arrived in Australia from the Philippines on 
March 17 and soon after became commander of the South- 
west Pacific Area, with Australian as well as American 
troops under him. The Netherlands Indies had already been 
lost, and the Japanese were eying the approaches to Aus- 
tralia. For two months, operations north of Australia were 
insignificant as the Japanese gathered their strength for an 
assault on the key to northern Australia: Port Moresby, on 
the southeast coast of New Guinea. On May 7 and 8, in 
the Coral Sea southeast of New Guinea, an American naval 
task force turned back a powerful Japanese amphibious 


After a raid, Consolidated B-24s of Eleventh Air Force 
return to their lonely airstrip in the desolate Aleutians. 


Jimmy Doolittle’s daring raid on Tokyo from the decks of 
the carrier Hornet in 1942 was a psychological success. 






























In the bitter battle for Guadalcanal, air operations from 
much-bombed Henderson Field were indispensable to victory. 


force headed for Port Moresby. It was a strategic victory 
for the Allies, even though the US carriers did not win a 
clear-cut tactical victory over the enemy. 


The Solomons and New Guinea 


In the course of their headlong plunge into the South 
Pacific, the Japanese occupied Guadalcanal and other stra- 
tegic islands in the Solomons, from where they could 
threaten the lifeline to Australia. Acting on strategic direc- 
tions from the Joint Chiefs of Staff, Adm. Chester W. 
Nimitz, commander of the Pacific Ocean Areas, ordered the 
capture of Guadalcanal, to be followed by further opera- 
tions through the Solomons and New Guinea to Rabaul on 
New Britain. Rabaul was the anchor of the Japanese posi- 
tion in the southwest Pacific. 

The US Navy directed the campaign for the reconquest 
of the Solomons. After the First Marine Division landed on 
Guadalcanal on August 7, the Americans won the drawn- 
out race with the Japanese for reinforcement and supply. 
Henderson Field on Guadalcanal was indispensable to vic- 
tory, for the island could not have been taken without the 
help of the Navy, Marine, and AAF flyers who won control 
of the air over the island. Victory was assured in November 
when American ships and planes destroyed all eleven trans- 
ports in a Japanese fleet carrying 13,500 reinforcements to 
the island. But the Japanese did not give up Guadalcanal 
until] February 1943, and they made strong air attacks on 
Henderson Field for some months after that. 

From Guadalcanal the Marine and Army troops, under 
the over-all command of Adm. William F. Halsey, went on 
to capture remaining Japanese strongholds in the Solomons. 
The year-long campaign resulted in the capture of New 
Georgia Island and the Empress Augusta Bay region of 
Bougainville, which completed the sealing-off of the Japa- 
nese remaining on bypassed islands in the Solomons. The 
Thirteenth Air Force, under Maj. Gen. Nathan F. Twining, 
worked closely with Marine and Navy air units to provide 
the air support for this extended campaign. A handful of 
AAF bombers performed valuable service on long-range 
reconnaissance and bombardment missions. 

Before the battle for Guadalcanal had even begun, the 
Japanese started their final bid for Port Moresby, this time 
by land. In July 1942, from the tiny settlement of Buna 
on the north side of New Guinea, they began a drive south- 
ward on a trail that led through the jungles and over the 
Owen Stanley mountains of Papua to Port Moresby. By 
September, they had crossed the mountains and were with- 
in thirty miles of their goal. 

In this crisis, Maj. Gen. George C. Kenney, sent out as 
a trouble shooter, became commander of the Allied Air 





Generals George C. Kenney (left) and Ennis Whitehead were 
the architects of the air victory in the Pacific theater. 


Forces in the area. In September he organized the Ameri- 
can units in Australia and New Guinea into the Fifth Air 
Force. Since his headquarters at Brisbane, in Australia, was 
far behind the battle zone, Kenney set up an advanced 
headquarters in New Guinea under Brig. Gen. Ennis C. 
Whitehead, who remained Kenney’s No. 1 combat com- 
mander throughout the war. Kenney inspected the demor- 
alized remnants of the 19th Bombardment Group, which 
at that time had only four of its thirty-two battered B-17s 
in flvable condition, watched P-39s at Port Moresby making 
futile attempts to intercept Japanese bombers flying far 
above P-39 ceiling, and decided, as he later wrote, “No 
matter what I accomplished, it would be an improvement.” 

Kenney’s basic strategy was simple and orthodox: “To 
take out the Jap air strength until we owned the air over 
New Guinea.” The Fifth Air Force concentrated on attacks 
against airfields at Buna and Lae to drive the enemy “off 
our front lawn.” Runways were knocked out by B-17s and 
B-25s using conventional bombing techniques. To destroy 
aircraft on the ground Kenney introduced new tactics and 
new weapons. Beginning in September 1942, A-20 attack 
bombers made low-altitude strikes with fragmentation 
bombs attached to parachutes and armed with instanta- 
neous fuzes. For this purpose the A-20s, which had origi- 





A P-38, one wing torn by flak, limps home. Once the Light 
nings entered the war, American air superiority widen 
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nally carried only four thirty-caliber machine guns, had 
four additional fifty-caliber guns packed into their noses. 
The modification was invented and supervised by Maj. Paul 
(Pappy) Gunn, who had joined the AAF during the Philip- 
pine campaign and had since made a fabulous reputation 
as a flyer and mechanical wizard. 

By mid-September the Fifth Air Force had won com- 
mand of the air over New Guinea, partly, to be sure, be- 
cause the Japanese had their hands full in the Solomons. 
The time was ripe for an Allied offensive. Kenney demon- 
strated the value of air transport by ferrying about 4,500 
fresh troops from Australia to New Guinea to help push 
the Japanese back along the Buna trail. Then, while the 
ground forces plodded slowly forward, his troop carriers 
flew two regiments over the Owen Stanley mountains to 
jungle airstrips within a few miles of Buna. In a charac- 
teristic last-ditch defense the Japanese held out at Buna 
until January 2, 1943. 

The most important contribution of the Fifth Air Force 
to this campaign was maintaining control of the air. Japa- 
nese attacks against the ground forces were few and in- 
effective. After the P-38 Lightnings went into action in 
December 1942 the American margin of air superiority 
over the Japanese widened steadily. 

In the jungles and mountains of New Guinea, air supply 
proved second in importance only to control of the air. 
When Japanese air attacks upset plans to supply the troops 
in northern Papua by sea, air transport made up the deficit 
by flying in about 2,450 tons of supplies to airstrips on the 
north coast between November 13 and January 23. 

After the loss of Buna the Japanese fell back on their 
main base at Lae. In February, intelligence reports based 
largely on air reconnaissance indicated that the enemy 
would make a major effort to reinforce Lae. Ready for the 
occasion was a new weapon that Kenney called his com- 
merce destroyer. The ingenious “Pappy” Gunn had de- 
signed to Kenney’s specifications a modified B-25 with 
eight machine guns packed into its nose where one had 
been before. Using the technique of low-altitude skip 
bombing, the Fifth Air*Force bombers were ready to take 
a toll of Japanese convoys off New Guinea. 

The Japanese attempted to reinforce Lae as predicted. 
On March 1, a B-24 spotted a convoy carrying a Japanese 
division: in the Bismarck Sea north of Cape Gloucester, 
New Britain. For three days American and Australian 
planes attacked the sixteen ships in the convoy. The B-25s 
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In attack on Karas, Dutch New Guinea, a Douglas A-20 is 
caught by Japanese flak, plunges smoking into the sea. 


Their shipping took such a beating in Battle of Bismarck 
Sea that Japanese ceased trying to run convoys to Lae. 


A Fifth Air Force minimum-altitude attack on Japanese air- 
strip west of Wewak. B-25 (left) has just unloaded bombs. 


B.25s wing toward Rabaul while, below, an American invasion convoy casts its wakes on way to strike Green Islands. 
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Iron-nerved P-38 pilot, Capt. Richard I. Bong, soon topped 
Rickenbacker’s World War I record of kills, went on to 
shoot down forty planes to become America’s all-time ace. 


and A-20s did the most effective bombing, and P-38s pro- 
vided cover for some of the attacks. Only four destroyers 
escaped; the rest of the convoy was sunk. Known as the 
Battle of the Bismarck Sea, even though the decisive action 
took place after the convoy had passed into the Solomon 
Sea, this victory ended Japanese attempts to run convoys 
in to Lae. Thereafter they relied mainly on barges. 

Plans made in the spring of 1943 provided that while 
Admiral Halsey’s Marine and Army troops advanced 
through the Solomons, MacArthur’s men would drive west 
along the north coast of New Guinea. Their next objectives 
were Salamaua and Lae, lying respectively 150 and 175 
miles west of Buna. But first, Kenney wanted to neutralize 
the strong Japanese air strength at Wewak, 300 miles west 
of Lae. On August 17 and 18, Fifth Air Force bombers 
swept “like a giant scythe” over airfields at Wewak, de- 
stroying 175 planes on the ground. 

With the Japanese air threat sharply reduced, the Allies 
meved against Lae by sea and air, temporarily bypassing 
Salamaua where the Japanese had concentrated the bulk of 
their troops against the Americans and Australians who 
had been maintaining pressure on them. The American 
503d Parachute Regiment and a battery of Australian artil- 
lery dropped at Nadzab, about nineteen miles northwest of 
Lae, in one of the classic airborne operations of the war. 
Lae fell on September 16. Resistance at Salamaua had been 
broken two days earlier. 

MacArthur hastened to exploit the weakening Japanese 
position by further advances up the Markham Valley and 
to Finschhafen, on the tip of the Huon Peninsula opposite 
New Britain, by October 2. These new positions permitted 
the Fifth Air Force to support advances northward into 
New Britain or westward toward Wewak. In October 1943 
the Fifth was called on to neutralize Japanese air and naval 
strength at the key port of Rabaul in support of Halsey’s 
assault on Bougainville in the Solomons. Kenney began a 
drive to win control of the air over all New Britain and 
New Ireland and to put the two islands under air blockade. 
The task was not easy, for Rabaul alone was protected by 
367 antiaircraft guns and an estimated force of 124 bombers 
and 145 fighters based at five neighboring fields. 

In conjunction with Thirteenth Air Force and Navy 
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planes from the Solomons, the Fifth eventually destroyed 
Japanese air strength on New Britain and ruined Rabaul. 
By mid-December, Allied control of the air was strong 
enough to permit an invasion of New Britain to secure 
positions from which Allied shipping could be protected. 

While Army and Marine troops took the Arawe Penin- 
sula and Cape Gloucester during the winter of 1943-44, 
the air forces from the Solomons were finishing off Rabaul. 
A sustained offensive of almost 6,000 bomber and fighter 
sorties in the first fifty days of 1944 shattered Japanese 
resistance. Rabaul was left a battered ruin. There was no 
need to capture it. 

As 1944 began, the Japanese still held most of New 
Guinea with about 70,000 troops and with considerable 
air strength, concentrated mainly at Wewak and 250 miles 
farther west at Hollandia. But the hardest going was over. 
The enemy was weakening. He no longer had to be rooted 
out of each position. American air and naval strength would 
permit bypassing many Japanese strongpoints. Cut off from 
their supplies, the Japanese would rot in the jungle. To 
complete the isolation of the Japanese on New Britain and 
in the Solomons and to cut the communications of all the 
Japanese left in New Guinea, the Allied forces took the 
Admiralty Islands, northwest of New Britain, by the end 
of March 1944. 

Bypassing Wewak and other intermediate positions, the 
Allied forces aimed next at the Japanese stronghold of Hol- 
landia. Because this was beyond the normal range of the 
P-38, the Japanese had believed that the Americans could 
not gain aerial superiority over Hollandia, without which 
they could not risk a landing. But the Fifth had added new 


* wing tanks that extended the range of the P-38s to 650 


miles. With the Lightnings escorting them all the way, 
B-24s, B-25s, and A-20s destroyed Japanese air strength 
on the ground at Hollandia in a three-day blitz through 
April 1, 1944. Later, the Allies found 340 airplanes mol- 
dering around Hollandia. Another fifty had been destroyed 
in the air. The cost to the Fifth was two Lightnings. And 
during this campaign an iron-nerved P-38 pilot, Capt. 
Richard I. Bong, surpassed Eddie Rickenbacker’s World 
War I record by shooting down his twenty-seventh plane 
on April 8. 

After the occupation of Hollandia and its airfields in 
April, the Allied forces took, in quick succession, a series 
of islands off the northern coast of New Guinea—Wakde, 
Biak, and Noemfoor. The islands were important chiefly 
because they already had airstrips or could be developed 
into air bases. The pattern of operations was the same for 
each campaign. Fifth Air Force bombers would soften up 
the defenses with heavy attacks, and Navy vessels would 
bombard the islands just before the troops landed. In every 
case the landings were virtually unopposed, although fierce 
fighting usually developed inland. When the American 41st 
Division went ashore on Biak without ground or air oppo- 
sition on May 27, the division commander signaled, “My 
hat is off to the Air Force.” 

The seizure of Noemfoor on July 2 climaxed a three- 
month campaign during which MacArthur’s forces had ad- 
vanced more than 800 miles by adroitly using control of 
the air to neutralize and then bypass enemy surface forces. 
One more hop at the end of July gave them Sansapor on 
the western tip of New Guinea with little more than a 
skirmish, Behind them was half a Japanese army, and in 
New Britain, New Ireland, and the Solomons some 80,000 
Japanese troops still held out. Such powerful remnants had 
to be watched and contained. But, isolated in the jungles 
without planes and almost without heavy weapons, the 
efforts of these Japanese forces were like the convulsive 
struggles of a beheaded snake. The Allies had a firm grip 


on all they needed of New Guinea. Ahead lay the Philip- 


pines. 
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With the end of the Solomons campaign, the Thirteenth 
Air Force came under Kenney, who organized the Far East 
Air Forces in June 1944 as an over-all headquarters to 
control the Fifth and the Thirteenth. The Thirteenth, com- 
manded by Maj. Gen. St. Clair Streett, moved forward 
gradually to New Guinea and joined in the operations 
against the Japanese from its new location. Whitehead took 
over the Fifth from Kenney. 


The Philippines and Okinawa 


Once victory in New Guinea loomed ahead, the Joint 
Chiefs of Staff authorized MacArthur to retake the Philip- 
pines. MacArthur’s forces first needed advanced bases, so 
in September they captured Morotai, southeast of Min- 
danao. The Fifth Air Force had been waging an air cam- 
paign against Japanese air strength on Mindanao since 
early August in preparation for an invasion. 

The original plan called for a landing on Mindanao, but 
the spectacular success of US Navy carrier sweeps in the 
Philippines and an optimistic report that the key island of 
Leyte was virtually undefended led to a decision to bypass 
Mindanao and go after Leyte in October. Under the pro- 
tection of a huge Navy task force, the US Sixth Army went 
ashore on Leyte on October 20, meeting heavy opposition 
shortly after from the 20,000 Japanese troops on the island. 

While the battle raged on Leyte, most of the desperate 
Japanese fleet sallied forth to make an all-out attack on the 
task force. It was thoroughly beaten by Vice Adm. Thomas 
C. Kinkaid’s Seventh Fleet and Admiral Halsey’s powerful 
Third Fleet in the Battle of Leyte Gulf. But Halsey, with 
most of the fast carriers, permitted himself to be decoyed 
northward, leaving the beachhead without sufficient pro- 
tection. When he steamed northward on October 24 to 
intercept the Japanese decoy force, he believed that the 
fleet he had repulsed earlier had turned back from its attempt 
to pass through San Bernardino Strait. But the Japanese 
admiral did not turn back and, but for the heroic resistance 
of a few escort carriers of the Seventh Fleet, he might have 
played havoc with the shipping off the beaches. A further 
crisis arose when most of the carriers had to be prematurely 
withdrawn for refueling. The engineers rushed through a 
single fighter strip at Tacloban, and Fifth Air Force P-38s 
flew in on October 27, barely in time to provide air defense 
for the beachhead. 

For a week or two the air battle over Leyte was hotly 
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Japanese cargo ship carrying reinforcements 
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to Leyte is target for this B-25 attack at little more than mast-top height. 


contested, but once there were enough airfields for Ameri- 
can fighters, the Japanese were again outclassed. Fifth Air 
Force pilots shot down 314 enemy aircraft over Leyte be- 
fore the end of 1944 while losing only sixteen planes. They 
also began a devastating campaign against Japanese air- 
fields in the islands. 

From Leyte the next hop was to Mindoro, well suited as 
an advanced air base for a landing on Luzon. When Min- 
doro was invaded on December 15 the enemy still resisted 
vigorously in the air. Japanese suicide planes made severe 
attacks on Allied convoys heading for Lingayen Gulf to 
make the initial landings on Luzon. But after MacArthur's 
troops surged ashore at Lingayen on January 9, 1945, Jap- 
anese airpower was quickly shattered and the remaining 
enemy aircraft were evacuated. Air attacks had put some 
1,500 planes out of action. The enemy had poured planes 
into the islands by the hundreds only to have them de- 
stroyed on the ground by FEAF and US Navy planes, often 
before they had made a single sortie. 

Almost no air opposition was encountered during the 
Luzon campaign. The Fifth Air Force concentrated its 
efforts on ground support, which the Joint Chiefs of Staff 
later described as the most strikingly effective of the Pacific 
war. Among the most spectacular of the support operations 
was a successful paratroop drop on February 16 to take 
the little fortress island of Corregidor. By the beginning of 
March, the capture of Manila had been completed and the 
reconquest of the Philippines assured. 

The Philippine campaign greatly weakened the Japanese 
in the western Pacific and speeded up the tempo of Ameri- 
can operations. From the central Pacific, Admiral Nimitz 
mounted an invasion of Okinawa, main island of the Ryuk- 
yus, on April 1, 1945. In American hands, Okinawa, only 
400 miles south of Japan, could become a main base for 
the invasion of Japan proper—the climactic action of the 
war. The Japanese garrison on Okinawa resisted the US 
Tenth Army with more than usual skill and tenacity. 

Kamikazes inflicted the heaviest losses of the war on the 
American fleet. Japanese pilots deliberately crashed their 
explosive-laden planes into targets, especially ships. The 
Japanese had reached back into their medieval past for this 
suicide tactic because they were no longer able to meet 
the American flyers in the air. In all, the Japanese made 
about 1,900 such sorties during the Okinawa campaign. 
These attacks were especially serious because the ground 
troops on the island depended for air support on US Navy 
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A lighter moment as Pacific air war leaders get together. 
From left, Maj. Gen. Willis H. Hale, Gen. George C. Ken- 
ney, Lt. Gen. Ennis C. Whitehead, Maj. Gen. Paul B. Wurt- 
smith, and Brig. Gen. Thomas D. White, now USAF Chief. 


carriers during the early days of the campaign. On April 7 
a tactical air force, composed of Seventh Air Force and 
Marine units, began arriving and thereafter gave sustained 
and effective support to the ground troops. The conquest 
of the island was not completed until June 21. 

The Ryukyus quickly became a springboard for the in- 
vasion of Japan. Whitehead sent his Fifth Air Force units 
into the islands to join those of Brig. Gen. Thomas D. 
White's Seventh Air Force, which came under the com- 
mand of FEAF in July. An enormous airfield building pro- 
gram—probably the largest aviation engineering project 
ever attempted in so short a time—was undertaken. The 
Fifth and Seventh Air Forces attacked Kyushu—the south- 
ernmost island of Japan—the China coast, and enemy ship- 
ping wherever it could be found. The buildup in Okinawa 
was proceeding at a tremendous rate when the Japanese 
surrendered in August. FEAF’s advance guard would fly 
over Tokyo in transport planes instead of the bombers. and 
fighters that had carried them so far from Australia and the 
Solomons. 


China-Burma-India 


By June 1942 the Japanese had conquered Burma and 
severed China’s one remaining lifeline—the Burma Road. 
The advance of the Japanese to the frontiers of India had 
been halted more by the monsoon rains than by Allied 
resistance. 

In addition to the Royal Air Force, air opposition to the 
Japanese in Burma had come from the American Volunteer 
Group (AVG), more familiarly known as the Flying Tigers. 
A retired Air Corps officer with long experience in China, 


Flying Tiger AVG pilots run for their Curtiss P-40s. ° 






Claire L. Chennault, had organized the group on behalf 
of China to defend the Burma Road and provide the Chi- 
nese armies with air support. After fighting gallantly in 
defense of Burma, the Flying Tigers pulled back into China 
in April, and Chennault was recalled to active duty and 
promoted to brigadier general by the AAF. The AVG flyers 
were inducted into the AAF in July. At the time, Chennault 
had an effective strength of thirty P-40s and seven B-25s, 
The AAF sent additional combat groups, and early in 1943 
the Fourteenth Air Force was established in China with 
Chennault as commander. 

The desperate situation in Burma had forced the AAF 
to send Brereton and the remnants of his air units from the 
Netherlands Indies to India in March 1942. Brereton took 
command of the new Tenth Air Force at New Delhi on 
March 5, but he resumed his travels again in June when 
the AAF ordered him with all of his B-17s to the Middle 
East to shore up the defenses. of Egypt. The Tenth was left 
without a single operating combat unit in India. 

From the first, the air transport operations from India to 
China were as important as the AAF’s combat mission in 
the theater. Without air transport, China could not stay in 
the war. The loss of Burma, and especially the key airfield 
at Myitkyina, forced the air transports to fly the “Hump” 
route to China, over an uncharted extension of the Hima- 
layas with passes 14,000 feet high flanked by peaks tow- 
ering to 16,500 feet. Crews forced by accident or enemy 
action to take to their parachutes might land on ice fields or 
in jungles inhabited by head-hunters. The monsoon season 
brought wild storms to the mountains, with heavy clouds 
and winds over 100 miles an hour. Under these circum- 
stances, the C-47s had great difficulty in hauling any appre- 
ciable tonnage into China. 

Under the control of the global AAF Air Transport Com- 
mand (ATC) after December 1, 1942, the India-China 
Wing slowly increased its lift during 1943, reaching 2,800 
tons in February, still below the minimum of 3,500 tons 
promised Chiang Kai-shek in 1942. For an effective effort, 
the wing needed better airfields in Assam, on the north- 
eastern frontier of India, and larger planes—especially the 
four-engine C-54. With additional transports on hand, the 
lift over the Hump reached 7,000 tons in October 1948 
and averaged more than 12,000 tons a month during the 
first six months of-1944. In July 1945 the transports carried 
the tremendous total of 71,000 tons across the Hump. 

Until very late in the war, Allied operations in China, 
Burma, and India (CBI) were muddled and impeded as 
nowhere else by a tangled chain of command, conflicts of 

















Transports supplied China across the Himalayan “Hump. 
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national policy, and personal feuds among the commanders. 


Maj. Gen. George E, Stratemeyer, who commanded the 
American air forces in the theater between 19438 and 1945, 
described the organization as a strange animal that was “all 
headquarters and no hindquarters.” In addition, the theater 
had a very low priority. Both the Tenth Air Force in Burma 
and India and the Fourteenth Air Force in China were 
small even by Pacific standards and dwarfs compared to 
the forces fighting in Europe. The primary purpose of the 
Allied effort in CBI was not to win the war but to hold 
the enemy in check while victory was achieved elsewhere. 

In China the Fourteenth Air Force showed great skill 
in holding its own against heavy odds. Chennault, a bril- 
liant tactician and aggressive commander, carried the war 
to the enemy, strafing targets as far away as Shanghai and 
attacking Japanese shipping off the coast of China. With- 
out the help of the Fourteenth, the Chinese armies would 
have had almost no air support against the Japanese. 

In Burma, the Tenth Air Force and the RAF gradually 
won air superiority over the Japanese. Medium bombers 
and fighter-bombers carried on energetic campaigns against 
river traffic, bridges, and railroads. American and British 
transport planes saved a large British force in the Indian 
border area around Imphal by flying in whole divisions of 
reinforcements and more than 20,000 tons of supplies after 
it had been encircled by a Japanese offensive in March 
1944. For weeks, the British army of 150,000 men was 
maintained solely from the air. Then, in May and June, the 
British Fourteenth Army broke the siege and drove the 
Japanese back. But for the complete Allied control of the 
air, the Japanese would have probably taken Imphal and 
won a major victory. 

In March, Allied troop carrier units and a special Ameri- 
can air commando group carried out a daring operation far 
behind the Japanese lines in central Burma. They landed in 
the jungles some 10,000 of British Maj. Gen. Orde C. Win- 
gate’s raiders, popularly known as Chindits. These long- 
range penetration groups, supplied entirely from the air, 
struck at vital Japanese supply lines, endangering the ene- 
my’s position in Burma. 

In northern Burma an American-trained Chinese corps 
and an American regiment, “Merrill’s Marauders,” sus- 
tained mainly by airdrops, advanced through the jungles 
from Ledo and took the airfield at Myitkyina in May 1944. 
With the help of huge quantities of supplies airlanded at 
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East meets West on an Indian airstrip. Runways for modern aircraft were laboriously hacked out with primitive methods. 


Myitkyina, the corps reopened the Burma Road to China 
in January 1945. However, the tonnage brought over the 
road from then to the end of the war did not equal that 
flown over the Hump in a single month. 

The British Fourteenth Army, after long years on the 
defensive, took the offensive late in 1944 and drove the 
Japanese mercilessly before it. Preceded by bombers and 
fighters of the Tenth Air Force and the RAF, the British 
captured Mandalay in March 1945, Rangoon in May, and 
drove the remnants of the Japanese forces out of Burma. 
Liberators pounded Japanese depots and installations during 
the campaign. Japanese airpower was completely broken, 
and the enemy could muster barely fifty planes for the de- 
fense of Burma. The tactical air forces were deadly in close 
support, harrying the enemy and slaughtering thousands of 
Japanese soldiers. This campaign was remarkable because 
most of the supply of the Army was by air. In April 1945, 
the Anglo-American Combat Cargo Task Force supplied 
no fewer than 356,000 advancing troops by air. 

In China, by contrast, the Japanese began a series of 
offensives in the spring of 1944 to secure north-south rail- 
road communications and to drive the Fourteenth Air Force 
from its forward bases. Rolling over the weary and de- 
moralized Chinese. armies, these offensives were highly 
successful. By the end of the year they had forced Chen- 
nault’s flyers deep into the interior of China. To retrieve 
the situation, ATC and troop carrier planes flew two of the 
American-trained Chinese divisions in Burma back to China 
in December 1944. Ably supported by the Fourteenth Air 
Force, these troops launched a counteroffensive in May 
1945 and retained the initiative from then on. The Four- 
teenth Air Force and the transport pilots on the Hump 
route kept China in the war. A high-ranking Japanese 
officer stated after the war that had it not been for the 
Fourteenth Air Force “we could have gone anywhere we 
wished [in China].” 


The Strategic Bombardment of Japan 


From the very beginning of the B-29 in 1939-40, air 
leaders like Arnold and Spaatz had felt that one of its chief 
uses might well. be the bombardment of Japan. When the 
four-engine Superfortress proved itself worthy of mass pro- 
duction in 1943, Arnold and his advisers were more con- 
vinced than ever. But although the B-29 was a great 
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advance over the B-17 and the B-24, it still had an effective 
combat radius of only 1,600 miles, and in 1943 the United 
States held no bases that close to Japan. China was the 
only area from which attacks against the heart of Japan 
might be mounted, and the logistical problems of flying 
from there were immense. 

There was still another route whereby the B-29s might 
attack Japan. This was from islands in the central Pacific, 
most notably the Marianas, some 1,500 miles southeast 
of the main Japanese island of Honshu. But in 1943 the 
Marianas were still in Japanese hands and so were the 
Gilberts and Marshalls to the east, both of which would 
have to be taken before the Marianas could be assaulted. 
Admiral Nimitz, commander of all American military forces 
in the area, had plans for moving through the central 
Pacific toward the China coast and Japan itself, but such 
a campaign would take time. And the AAF wanted to send 
the B-29s into battle early in 1944 with the hope of fin- 
ishing off Japan by strategic bombardment. 

In spite of the great difficulties of using the B-29s from 
India and China, the President approved an AAF project, 
called Matterhorn, for using B-29s to bomb Japanese steel 
plants. The bombers would be based in India and would 
be staged through Chengtu, in central China. Preparations 
for supporting the XX Bomber Command—the parent or- 
ganization for the B-29s—began in late 1943, but the planes 
did not begin to arrive in India until April 1944. By then 
the AAF had come to realize more fully the immense prob- 
lems involved in building huge air bases in India and China 
and in transporting the necessary supplies to China. As it 
turned out, the B-29s had to fly most of their own fuel and 
supplies to the advanced bases in China. They probably 
flew more transport than bomber missions. It was appro- 
priate that during this period the command should be 
headed by Brig. Gen. Kenneth B. Wolfe, an outstanding 
logistical officer who had supervised the production of the 
B-29. 

Although it appeared in the spring of 1944 that US 
forces would take the Marianas during the summer, the 
AAF determined to go ahead with B-29 operations from 
China. By this time, Arnold and his staff regarded Matter- 
horn as an interim phase in the use of the B-29, since they 
had already determined that the Marianas should be the 
chief base once they were taken. Accordingly, the Super- 
fortress campaign from India and China did not last long 
enough to get the maximum benefits from the elaborate 
preparations made for XX Bomber Command. And it is 
doubtful that the effort could have been much greater 
without an inordinate increase in the logistical support of 
the big bombers. 

During the course of its operations in the CBI—from the 


In Marianas, Seventh AF mechanics watch P-47s return from a_ mission. 
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An India-based B-29 of XX Bomber Command dumps its load 
on Rangoon, Burma. First B-29 operations of the war were 


in CBI, accumulating much valuable operational experience. 


first attack, against Bangkok on May 27, 1944, to the last, 
against Singapore on March 30, 1945—XX Bomber Com- 
mand averaged only two. sorties per plane per month. The 
four groups in the command flew most of their missions 
against targets other than Japan and, indeed, dropped only 
800 tons of bombs’ on Japan itself. The B-29s made their 
first attack against Japan on June 15, 1944, when they 
bombed the steel mills at Yawata. Under a series of com- 

manders including Maj. Gen. Curtis E. LeMay, the com- 

mand gained a great deal of experience and knowledge 
that it passed on to other B-29 units preparing for combat. 
From the CBI it would move to the Marianas in 1945 and 
participate in the final assault against Japan. 

The invasion of the Marianas in June 1944 climaxed a 
campaign begun in November 1943, when the Army, Navy, 
and Marines ‘had joined forces to take three of the Gilbert 
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LeMay and Arnold inspect Guam base 
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Islands. By 1944 the US Navy had built up a force of more 
load than fifty aircraft carriers while Japan had been building 
were | about half a dozen. The overwhelming power of the US 
‘ence, @ Navy prevented the Japanese from counterattacking when 
Marine and Army troops seized strategic Kwajalein and 
Eniwetok in the Marshalls in February 1944. Navy carriers 
tae provided the air support for these operations. The Seventh 
Com. @ Ait Force, under Maj. Gen. Willis H. Hale, played a cred- 
“The table part in softening up the islands for the invaders. 
die The invasion of the Marianas was a huge enterprise 
“only @ C2ttied out by a task force bigger than the whole Japanese 
ther @ Navy. In preparation, heavy bombers of the Seventh and 
shiny Thirteenth Air Forces flew great distances in a difficult 
' § and sustained bombing campaign to neutralize the great 





om- 
pd Japanese bastion of Truk in the Carolines. From Truk the 
ledge Japanese could have menaced the flank of the invasion 


b fleet. A few days after the landings began, the powerful 
nbat. ; é “1: : 
foree of American carrier planes annihilated the air strength 


5 and 

of a Japanese fleet that attempted to attack the invasion 
fleet 

ed a : ‘ 

ia After several weeks of hard fighting, Saipan fell in July 


‘Ibert and Guam and Tinian in August. Navy, Marine, and 
Seventh Air Force planes provided the air support. The 
AAF greeted the victories enthusiastically, for the islands 
tbe the springboard for the strategic bombardment 
of Japan, 

But the B-29s still needed bases to fly from. The Twen- 
tieth Air Force, commanded by Arnold himself, had taken 
over control of all B-29s and operated as a global air force 
with the approval of the Joint Chiefs of Staff. XXI Bomber 
Command was to control three very heavy bomber wings 
in the Marianas, and Arnold wanted bases for these wings. 
Later, more bases were needed for additional wings. Con- 
struction lagged behind schedule and delayed the planned 
buildup of air units. Much of the credit for pushing the 
construction through must go to Lt. Gen. Millard F. 
Harmon, commanding general of the AAF in the Pacific 
Ocean Areas, Eventually there were five great airfields, 
each of them occupied by a whole B-29 wing: two on 
Guam, one on Saipan, and two on Tinian. At each field 
there would be as many as 180 B-29s and 12,000 men. 

The B-29s started arriving on October 12, when the 
commander of XXI Bomber Command, Brig. Gen. Hay- 


















base: 
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Night firebomb attacks on Japanese cities 
proved a potent weapon. This is Osaka, 
gutted after only four such’ missions. 





Japanese landmark, Mt. Fujiyama, from nose 
of a B-29 on first raid over Japan since Doo- 
little’s mission. Weather was bad, results poor. 


wood S. Hansell, Jr., brought Joltin’ Josie, The Pacific 
Pioneer, into Saipan. On their first mission on October 28, 
the B-29s flew to Truk, but only fourteen of eighteen planes 
bombed the target, with indifferent success. After a series 
of training missions against Truk and other islands, the 
B-29s started the campaign against the Japanese homeland 
on November 24. Brig. Gen. Emmett O’Donnell, com- 
mander of the 73d Wing, led 111 B-29s against industrial 
targets in Tokyo, but only eighty-eight of the planes were 
able to bomb. Results were poor, partly because of bad 
weather to and over the target. This was the first attack 
on Tokyo since the Doolittle raid in April 1942. 

For several months Hansell sent his bombers on daylight 
precision raids against industrial targets, chiefly aircraft 
factories, but the results did not meet expectations. The 
slow buildup of B-29 strength, lack of escort fighters, bad 
weather, “deplorable” bombing accuracy, a high abortive 
rate, and losses of planes at sea had all contributed to the 
poor showing. But Arnold was impatient for results, and in 
January 1945 he ordered LeMay from India to Guam to 
succeed Hansell as commander. 

Many damaged Superforts were lost on the return flight 
from Japan because there was no place to land other than 
the ocean. The air-sea rescue service did an excellent job 
of rescuing the crews, but even so there were still sub- 
stantial losses. The answer to the problem was to occupy 
Iwo Jima, a rocky volcanic island in the Bonins about mid- 
way between the B-29 bases and Japan. It was made to 
order as a base for escort fighters—another deficiency Han- 
sell had faced—and as an intermediate waypoint for B-29s. 

B-24s of the Seventh pounded the island continually for 
nineteen out of twenty days before the Marines landed on 
February 19, 1945. The bloody battle that followed lasted 
four weeks instead of the estimated three or four days. The 
engineers moved in quickly and developed landing strips 
for.the B-29s. By the end of the war about 2,400 Super- 
forts had made emergency landings on Iwo. Probably many 
of the 25,000 crewmen involved would have been lost but 
for Iwo Jima. The Chief of Naval Operations, Adm. Ernest 
]. King, estimated that the lives saved “exceeded the lives 
lost [4,900] in the capture of the island itself.” 

By 1945 the planners and analysts at Headquarters AAF 
had become interested in the possibilities of incendiary 
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A P-51 takes off from hard-won Iwo Jima. The dearly bought island base proved worth the battle, since from it escort 
fighters could operate over Japan and crippled bombers could find a refuge on the long flights back to base. 


bombing attacks against the large Japanese cities. LeMay, 
an experimenter by nature, tried a few such missions in 
February 1945. In March, he made one of the most impor- 
tant decisions of the war—to use the B-29s in low-level 
night attacks with incendiaries against the terribly vulner- 
able Japanese cities. By coming in at low altitudes the 
planes could carry larger bomb loads. The first attack by 
334 B-29s on March 9 burned out 15.8 square miles in the 
heart of Tokyo and took the lives of more than 80,000 
people. It destroyed about one-fourth of all the buildings 
in Tokyo. 

The remarkable success of the Tokyo mission established 
the pattern for the fire-bomb campaign against Japan’s 
urban areas. Four more attacks followed in rapid succes- 
sion, and by March 20 the Superforts had wiped out thirty- 
two square miles of buildings in the industrial areas of 
Tokyo, Nagoya, Osaka, and Kobe. Because the Japanese 
defenses against night attack were poor, the B-29s suffered 
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minor losses in these and subsequent attacks. So confident 
were the Americans that they stripped most of the B-29s 
of their guns and ammunition and filled them up with more 
bombs. The P-51 escort fighters were superfluous almost.as 
soon as they began flying from Iwo Jima in the spring. 
In the last few weeks of the war, the bombers even 
dropped leaflets naming Japanese cities to be attacked and 
warning the civilian population to flee. By the end of the 
war the Superforts had dropped 145,000 tons of bombs on 
Japan and had destroyed about 105 square miles in the 
center of Japan’s six most important industrial cities. Dozens 
of smaller cities were also devastated, and in one of them, 
Toyama, 99.5 percent of the built-up area was laid waste. 
In July, General Spaatz, fresh from victory in Europé, 
took over control of all B-29 operations in the Pacific. In 
addition to the Twentieth Air Force in the Marianas, he 
controlled the Eighth Air Force, which was to operate with 
B-29s against Japan from the Ryukyus. By June the fou! 
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In July 1945 General Spaatz arrived, fresh from victory in 
ETO, to take charge of B-29 operations. From left, Gen- 
erals Nathan Twining, Curtis LeMay, Spaatz, Barney Giles. 


It was all over but the shouting when General Douglas Mac- 
Arthur (right) arrived at Atsugi Airdrome, Tokyo, on Au- 
gust 30, 1945, after the Japanese surrender. On hand to 
greet him were Spaatz (left) and General Kenney of FEAF. 


groups from India had joined the Twentieth, and more 
units had come from the United States. Strength in the 
Marianas grew to almost a thousand bombers, and as many 
as 625 B-29s flew to the attack on a single day. 

In addition to the assault against the Japanese cities, the 
Superforts also carried out other missions. Probably the 
most successful of these “diversions,” as the AAF regarded 
them, was the aerial mining of the waters around Japan, 
especially the Shimonoseki Strait. The Twentieth Air Force 
flew 1,528 mining sorties in 1945 and planted more than 
12,000 mines. Estimates credited the mines dropped by 
the B-29s with sinking about 800,000 tons of shipping, 
even more than the Navy’s submarines sank during the 4%- 
month period. But the submarine had all along been the 
most potent weapon in destroying Japanese shipping, which 
had been reduced to 1,500,000 tons afloat in August 1945. 
The bombing and the blockade were bringing Japanese 
production to a standstill by August, with many war indus- 


AIR FORCE Magazine * August 1957 


End of World War II and dawn of the nuclear age, all 
wrapped up in Hiroshima’s historic mushroom cloud. 


tries operating at less than twenty-five percent of capacity. 

It was obvious to Japanese leaders that Japan could be 
destroyed by starvation and bombing even without an in- 
vasion. But influential groups of Japanese militarists, deter- 
mined to fight to the bitter end, delayed surrender. The 
final blow that persuaded the nation to come to terms was 
the atomic bomb. On August 6, 1945, the B-29 Enola Gay, 
piloted by Col. Paul W. Tibbets, Jr., dropped the first 
atomic bomb—destroying 4.7 square miles of the city of 
Hiroshima and killing more than 70,000 people. A second 
atomic bomb, dropped on Nagasaki on August 9, convinced 
the Japanese leaders of the futility of further resistance. 
On the same day, the Soviet Union invaded Manchuria. 
The Japanese government decided on August 10 that it 
must surrender. The formal ceremony came in Tokyo Bay 
on September 2, when General MacArthur received the 
Japanese envoys for the surrender aboard the battleship 
Missouri. 
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Ever since the beginning of the 
development of mechanical power, 
the heart of power producing 
machinery has been forgings. 

The latest development in the 
field of mechanical power is the 
aircraft turbo-jet engine. Here 
again, the important highly stressed 
components — the turbine wheels 
and the compressor discs — are 
forgings and here also more of 
these forgings are produced by 


— DEPENDABLE FORGINGS — 


Wyman-Gordon than by any other 
company. 

Entirely new problems, mechani- 
cal and metallurgical, are involved 
in the production of these vital parts 
— problems which require the max- 
imum in experience, know-how and 
research facilities. Wyman-Gordon 
excels in all of these areas and 
continues today as for nearly 75 
years in the forefront of new forg: 
ing developments. 


Seen through the porthole of this compressor disc is the finished 
forging — an example of the ultimate in quality and precision. 
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Established 1883 
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ACTUATION PROBLEM too tough for ordinary devices? 


SAGINAW CAN HELP YOU SOLVE IT! 


Saginaw b/b Screws 
guaranteed 90% efficient 
-offer 6 major ad- 
yantages for designers 
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Available in custom machined and commercial 
rolled thread types —have been built from 142 
inches to 391 feet long—% to 10 inches diameter.” 






YOUR FREE COPY OF THIS 
NEW b/b SCREW AND SPLINE 
“PROBLEM SOLVER’? SHOWS HOW 





















36 pages crammed with time-, work-, and money- 
saving facts: Principles e Types e Basic Operations « 
Coupling Methods ¢« Efficiency e« Advantages °¢ 
Selection Factors « Design Data « Sample Problems 


























SAGINAW 
b/b SPLINE 


@ Averages 40 times 
lower coefficient of 
friction than ordi- 
nary sliding splines! 













At end of trip, one or more tubular 
guides lead balls diagonally back 
across outside of nut to starting point, 
forming closed circuit through which 
balls recirculate. 


Nut glides on steel balls. Like stripes on 
a barber pole, the balls travel toward 
end of nut through spiral “tunnel” 
formed by concave threads in both 
screw and mating nut. 


VITAL POWER SAVINGS. With TEMPERATURE TOLERANCE. Nor- 

_" guaranteed efficiency of 90%, Sag- mal operating range is from —75° to 

h now b/b Screws are up to 5 times as -+275°F., but assemblies have been de- 
ther tficient as Acme screws, require only 4% _ signed in selected materials which function 
0s much torque. This permits much smaller efficiently as high as +900° F, These units 

motors with far less drain on the electrical are practical where hydraulic fluids have 


ani- system. Circuitry is greatly simplified. lost efficiency or reached their flash point. Utilizing the same basic gliding ball principle, Saginaw has 
ved I 2 SPACE/WEIGHT REDUCTION. Sao. ec towsinige  sgalmyyttic yn developed the Saginaw b/b Spline which radically increases 
“" roles ind quar Gales amit ped be provided because of extreme tempera- the efficiency of transmitting or restraining high torque loads. 
arts etcumulators and piping required by hy. ‘tures or other problems, Saginaw b/b Te . 

draulies, In edditen, Senleen fe Screws Screws wil stil operate with remarkable It can be fitted with integral gears, clutch dogs, bearing and 
a ees os Ge ee ae <n Ca od "sealed tet epneeah sprocket seats, etc. Units have been built from 3 inches to 
and 39% ft. in length, alias without any lubrication. 10 feet long—%% to 6 inches in diameter. 

FAIL-SAFE PERFORMANCE. Far less 

rdon 3 PRECISE POSITIONING. Machine- vulnerable than hydraulics. In addi- 


ground Saginaw b/b Screws offer @ tion, Saginaw offers three significant ad- 


and seat advantage over hydraulics or pneu- vantages over other makes: (1) Gothic SEND TODAY FOR THIS FREE 1957 
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THE STRUCTURE OF FLIGHT 


for the years ahead. 


Rohr is the acknowledged leader in the production of high- 
temperature structures. For instance brazed stainless steel honeycomb 
sandwich panel structure — result of a full-scale research 

program launched at Rohr several years ago. Today, with special 
Rohr-built equipment, we are working with most of America’s 

leading aircraft manufacturers developing and manufacturing 
high-temperature structures for flight in the years ahead. 
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WORLD WAR II 


Chapter 7 





1939-45 





The War at Home 


HE American people heard the tragic news from Pear] 

Harbor and the Philippines with shock but also with 

confidence that they would avenge their losses. Air- 
power had made the Japanese successes possible—and the 
United States took the lesson to heart. After blitzkrieg in 
Europe and catastrophe in the Pacific, the country knew 
that the airplane was the first line of national defense, 
whether it flew from an aircraft carrier or from a land 
base. Airpower’s mobility would permit it to strike the 
first American blows against the German and Japanese 
homelands and to turn the tides of aggression in the 
Pacific, North Africa, and Europe. 


Air Defense of the United States 


But in December 1941 public morale was shaken by the 
Japanese successes, and many expected bombing attacks 
on the continental United States. Blackouts became fa- 
miliar, and false alarms were not uncommon. The memora- 
ble “Battle of Los Angeles” on February 25, 1942, had 
all the sound and fury of a real raid, although no enemy 
planes appeared. Actually, except for German submarines 
shelling a few islands in the Caribbean, the eastern United 
States was not seriously threatened, but Japanese carriers 
could have launched a mission against the west coast 
without much risk until the Battle of Midway in June. 

On December 7, 1941, the AAF had only forty-five 
modern fighters, ten heavy bombers, and seventy-five 
medium bombers defending the Pacific Coast. Effective 
use of these planes was greatly handicapped by the weak- 


Training new pilots for the greatly expanding air arm 
ame one of the most important jobs on the home front. 
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ness of the warning system, then in its infancy. There were 
only six radar stations on the west coast; the equipment 
was crude, the operators unskilled. And the planes them- 
selves lacked equipment, bombs, and ammunition. On the 
Atlantic Coast, the situation was even worse, for the fighter 
planes on hand were too few for adequate defense and 
almost useless at night or in bad weather. 

Soon after Pearl Harbor the War Department designated 
the Eastern and Western Defense Commands as theaters 
of operations. In the East, interceptors of the First Air 
Force provided protection from air attack; in the West, 
the Fourth Air Force patrolled the coastal areas. By 1943 
the AAF had seventy-five radar stations in operation, while 
a million and a half civilian ground observers manned 
thousands of observation posts. American radar research 
caught up with the British, who had given valuable help 
in 1940 and 1941, and American factories were turning 
out radar equipment by the carload in 1943, And most 
important of all, the AAF was winning control of the skies 
over Europe and the Pacific to an extent that made any 
risk of bombing of the United States increasingly remote. 

As a result of decisions by the Joint Chiefs of Staff, the 
AAF began dismantling its air defense system in Septem- 
ber 1943 and substituting a standby system. The First 
and Fourth Air Forces, which had increasingly been used 
by the AAF for fighter training, returned to the AAF from 
their assignments to the defense commands. During the 
summer of 1944 the AAF inactivated most of the aircraft 
warning system, and by the end of the war not one radar 
station was in regular operation. By contrast, in May 1944, 
Germany had 2,100 antiaircraft batteries, 360 searchlight 
batteries, and more than 1,200 fighter planes arrayed in 
defense of the Reich. As General Arnold observed, the best 
defense in air warfare is a good offense. 
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After Midway, any effective air attack on this country 
was highly improbable. In a last fantastic effort to strike 
at the continental United States, the Japanese began in 
November 1944 to send bombs over the United States 
at high altitude in wind-borne paper balloons. Inherently 
inaccurate, these balloons did little damage, although the 
enemy dispatched 9,000 of them. 


The AAF Against the U-Boats 


The AAF shared in still another and unexpected defen- 
sive responsibility—the protection of shipping against 
German submarines in the Atlantic and Caribbean. The 
war against submarines was an important part of the war 
against Germany, for until mid-1943 the U-boats posed 
the greatest menace to the buildup of forces in the United 
Kingdom and the Mediterranean area. When war came, 
the Navy found its preparations to deal with U-boats quite 
inadequate. During the next five months, while American 
vessels were being sunk wholesale within sight of the 
coast, the Navy could not even escort coastal convoys. 

Answering the Navy’s appeal for help at the very be- 
ginning of the war, the AAF began sending planes on 
antisubmarine patrols off the east coast on December 8, 
1941. By mid-January 1942 the I Bomber Command 
had nine B-17s and a hundred other aircraft engaged in 
this work. Planes of I Air Support Command and, later, 
some of the Civil Air Patrol also helped to cover waters 
near the coast. The Navy directed these operations on a 
rather indefinite basis until March, when the Eastern Sea 
Frontier, a Navy command, received full operational con- 
trol of AAF units operating over the sea for protection of 
shipping. AAF task forces, at Navy request, also hunted 
subs in the Gulf of Mexico and the Caribbean, where they 
came under the control of the Navy’s sea frontier com- 
manders in those areas. 

Recognizing its special function, the AAF redesignated 
I Bomber Command on October 15, 1942, as the AAF 
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Antisubmarine Command (AAFAC). By that time the 
AAF and the Navy had driven the submarines from the 
Atlantic Coast. After January 1943 the U-boats did not 
sink a single merchant ship within 600 miles of a US air- 
craft base, whereas forty-six ships had been sunk in coastal 
waters in May 1942. From the coastal areas, the German 
U-boat wolfpacks shifted their operations to the convoy 
lanes between the United States and Europe, where they 
enjoyed great success against Allied shipping during the 
first half of 1943. To fight them, AAFAC increased its 
strength to twenty-five squadrons, fifteen equipped with 
B-24s. 

Six of these B-24 squadrons, carrying special long-range 
search equipment, operated during 1943 from bases in 
Newfoundland, England, and North Africa. There were 
tew places in the Atlantic where submarines could escape 
observation by the long-range Liberators. Together with 
the escort carrier and microwave radar, they made it pos- 
sible to harry the submarines from the seas. When the 
Navy won permission to take over all antisubmarine B-24s, 


The Air Force pioneered the use of the long-range bomber 
in antisub warfare. Here, an attack on a German U-boat. 


AIR FORCE Magazine * August 1957 

















he 
he 
not 
Lir- 
tal 


an 
/oy 
1ey 
the 

its 
‘ith 


ige 

in 
ere 
pe 
vith 
OS- 
the 
4s, 


iber 
oat. 











AAFAC was relieved of its maritime responsibilities. On 
August 31, 1943, it rejoined the First Air Force as the 
I Bomber Command. The pioneer work of the AAF’s 
Liberators bore good fruit, for the long-range bomber ulti- 
mately ranked second only to the carrier plane as a 
submarine killer. During the war, British and American 
shore-based aircraft sank more German submarines than 
did the surface vessels of both navies put together. 


Production and Logistics 


In terms of production, Pearl Harbor was a stimulant 


rather than a blow to the United States, for it jolted the - 


Arsenal of Democracy into an all-out effort. President 
Roosevelt reorganized the machinery for industrial mobili- 
zation in January 1942 and gave the War Production 
Board real power to get the job done. The board acted 
quickly to convert civilian industries to munitions produc- 
tion. One of its first steps was to stop the output of auto- 
mobiles, thus freeing the giant automotive industry for 
conversion. By June 1942 the industry was devoting all of 
its resources to the production of airplanes and other 
munitions, 

The American Federation of Labor and the Congress of 
Industrial Organizations promised not to strike—and, ac- 
cording to the US Department of Labor, “during the entire 
war period few if any strikes were authorized by the na- 





B-29s in Boeing plant, 1943. Aircraft plants went on a 
roundsthe-clock basis in 1942, in 1943 employed 2,100,000. 


tional or international unions.” Factories ran twenty-four 
hours a day six or seven days a week. Men spent as much 
as eighty hours a week on the job without complaint. 
Women joined the war effort by the millions. At one time 
they comprised nearly half the civilian employees of the 
Air Service Command. Meanwhile, the civilian share of 
the national output was being squeezed down from eighty- 
five to fifty percent to permit industry to meet the huge 
munitions programs. 

While “decadent democracy,” as the Nazis referred to 
the United States, was driving itself to such efforts, Ger- 
many was fighting a one-shift war in its factories, still 
relying on Hitler’s intuitive genius to win the war. Not 
until 1943 did the Germans begin to make the effort the 
Americans had made in 1942, and by that time “Rosie 
the Riveter” and the pallid crews of the graveyard shift 
had given the United States a decisive lead. 

The aircraft production program consistently received 
priorities at or near the top among American munitions 
programs, but never the “national first priority” asked 
by AAF planners immediately after Pearl Harbor. The 
only really serious shortage of materials was in aluminum, 
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which persisted until the summer of 1943. At the end of 
1943, the labor force in the aircraft industry reached a 
peak of 2,100,000 men and women. This force was gen- 
erally ample in numbers, but it consisted largely of recruits 
working on highly simplified tasks under the direction of 
the small cadres of experts on whom the aircraft industry 
had relied before the war. Fortunately, the development 
of mass production methods and a gradual rise in experi- 
ence greatly increased the workers’ efficiency. 

By. 1944, labor costs per pound of airframe had shrunk 
to one-third of what they had been in 1941. The number 
of man-hours needed to make a B-17 fell from 55,000 to 
19,000. The Ford plant at Willow Run, Mich., showed 
what assembly-line methods could do. After many early 
difficulties, Ford turned out 5,476 B-24s in 1944-45, At its 
peak, Willow Run’s monthly production of four-engine 
bombers was greater than the entire annual output of 
military planes by the prewar aircraft industry. Willow 
Run’s production of 92,000,000 pounds of airframe weight 
in 1944 almost equaled that of the whole Japanese aircraft 
industry and was more than fifty percent of the 175,000,000 
pounds produced by Germany in that year. 

But the established manufacturers of the prewar indus- 
try carried the main burden of aircraft production. During 
the period July 1, 1940, to August 31, 1945, the eleven 
leading companies delivered 229,554 planes, as follows: 


North American ............ 41,188 
Consolidated Vultee ........ 30,903 
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Douglas, Consolidated, Boeing, and North American 
produced more than fifty percent of the total airframe 
weight during 1940-44, with North American ranking 
fourth, because most of its output was fighters and trainers. 

The United States spent $45 billion for aircraft during 
the war, about a quarter of the cost of the whole munitions 
program. In return the nation got nearly 300,000 military 
aircraft for its Army, Navy, and Allies. Up to V-J Day 
the AAF accepted delivery of 158,880 planes, including 
51,221 bombers and 47,050 fighters. Bomber production 
included 3,760 B-29s, 18,188 B-24s, and 12,677 B-17s. 
The fighters produced in largest quantities were the P-47 
with 15,485, the P-51 with 14,501, and the P-40 with 
13,700. Among the transports, the reliable C-47 ranked 
first with 10,245. Production rose from 2,464 planes in 
December 1941 to a peak of 9,113 planes in March 1944. 
During the same period airframe weight shot up from 
6,121 tons to 44,454 tons. The much greater percentage 
increase in airframe weight clearly indicated that the 
larger planes—bombers and transports—were being pro- 
duced in greater quantities. The annual rate of production 
in March 1944 was almost 110,000 planes. By that time 
the United States was producing a greater weight of 
airframe than all the rest of the world put together. 

Mass production required standardization, and this pre- 
vented the constant modification necessary to maintain 
superiority. Throughout the war, combat aircraft were in 
a state of constant competitive evolution, for survival often 
depended on the quick addition of an extra gun or a 
new gadget. The AAF solved the problem by leaving the 
factories undisturbed and setting up its own modification 
centers. Although twenty-eight centers were established, 
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AAF depots, both within the United States and overseas, 
did much additional modification, especially on bombers. 

Early in the war there was undoubtedly too much em- 
phasis on production of complete aircraft, too little on 
procuring the spare parts and equipment needed to keep 
them flying. The resultant shortages led to widespread 
cannibalization—the destruction of some planes to provide 
parts for others. Occasionally, too, the “numbers racket”— 
the urge to meet numerical objectives—kept obsolescent 
planes in production when effort might better have been 
shifted to new projects. Generally, however, the AAF 
continued to produce some old models because com- 
manders in the Pacific or North Africa felt that a P-39 
or a P-40 in time would save nine future fighters. The 
astonishing thing is not that there were some failures and 
some misplaced emphasis but that so few “lemons” got 
into quantity production. Certainly few gambles have been 
better justified than the contracts for 1,644 B-29s entered 
into by the AAF before the first Superfortress was even 
flight-tested in September 1942. 

Aircraft were used up fast. Until late in the war, the 


life expectancy of a heavy bomber in the Eighth Air Force 
was about forty-seven missions. The AAF lost 22,948 
planes in combat operations, and thousands more in acci- 
dents. Planes grew “war weary” rapidly from combat 
damage and the wear and tear of combat operations. The 
AAF reached its peak inventory of almost 80,000 planes 
in July 1944. When the war ended, it had 33,2385 first-line 
combat aircraft. 

Any of the AAF’s World War II aircraft would seem 
old-fashioned to a young jet pilot of the 1950s. All were 
propeller-driven and powered by gasoline-fueled recipro- 
cating engines. Heavy bombers and some transports had 
four engines, the rest one or two. All the combat planes 
were covered with an aluminum skin. Fastest was the 
P-51, which could do almost 500 miles an hour in level 
flight. Some fighters could go above 40,000 feet, but only 
the B-29 bomber could stay that high for long, because 
it alone had a pressurized cabin. 

Development of jet aircraft in the United States got 
under way in 1941, somewhat later than in Germany an 
England. With British assistance the AAF made such 
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rapid progress that in October 1942 Col. Laurence C. 
Craigie successfully flew the first American jet—the Bell 
XP-59A. A prototype of the P-80 jet fighter, rushed to 
completion in 145 days by Lockheed, flew on January 8, 
1944. But various “bugs,” including an inordinate fuel con- 
sumption, kept the P-80 from being distributed to tactical 
units until December 1945. Some were tested overseas 
during the war, but none saw combat. Both the Germans 
and the British started flying jet aircraft in combat during 
1944. 

The problems of AAF supply were prodigious. The Air 
Service Command—“the stockroom and garage” of the 
AAF-— had to stock some 500,000 different items and send 
them overseas. The changing character and tempo of the 
war frustrated attempts to plan the flow of goods on the 
basis of previous consumption. Stocks ample for a quiet 
winter could be used up in a week of all-out offensive. 
Changes in tactics, like General LeMay’s shift to incen- 
diary bombing of Japanese cities, resulted in sudden, huge 
demands for items little used before. The Air Transport 
Command flew more than 45,000 tons of AAF materiel 
overseas after January 1943 to meet emergency needs, 

The Air Service Command gradually gave up logistical 
forecasting and based shipments of maintenance or techni- 
cal supplies mainly on the requisitions of the overseas 
commands. It met requirements so effectively that lack 
of parts grounded less than one percent of the planes of 
the Eighth Air Force in England during the second half 
of 1944. Only 0.3 percent of the B-29s of XXI Bomber 
Command in the Marianas were grounded for lack of parts 
in June 1945, 

The AAF laid heavy emphasis on proper aircraft main- 
tenance, since it often meant the difference between life 
and death for an aircrew. Huge depots and mobile units 
in overseas theaters became highly efficient at keeping the 
planes flying. It took about five planes in the theater 
to keep three planes in combat. During the last year of 
the war, the AAF maintained about 24,000 planes over- 
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seas—almost twice the prescribed unit-equipment strength 
of the combat groups. 


The Service Expands 


Phenomenal as AAF growth had been before Pearl 
Harbor, the expansion afterward was far greater. Roughly 
speaking, the Army’s air arm quadrupled during the next 
three years. On January 14, 1942, President Roosevelt 
approved schedules calling for production of 45,000 com- 
bat aircraft (including transports) in 1942 and 100,000 in 
1943. Linked to this action was a new program to expand 
the AAF to 115 groups within the year. 

In August and September 1942, at the President’s re- 
quest, the Air Staff calculated the number of planes that 
this country would have to produce in 1948 in order to 
gain “complete air supremacy over the enemy.” It recom- 
mended that the United States produce 131,000 military 
aircraft in 1943 and that the AAF expand by the end of 
that year to 2,734,000 men and 281 tactical groups. But 
this estimate had to be scaled down to meet the needs of 
the ground forces and the Navy. On the advice of the 
War Production Board, the Joint Chiefs of Staff reduced 
objectives for 1943 to 107,000 military aircraft, of which 
85,000 were actually produced. General Arnold accepted 
a goal of 273 AAF groups as “the saturation point for 
American airpower.” 

The AAF almost achieved this goal on paper, for at 
one time it did officially have 269% groups. But the maxi- 
mum operational strength, attained in March 1945, was 
243 tactical groups,. of which 224 were then overseas. 
Of the groups overseas at that time, the European area 
had 149, the Pacific area fifty-two, the CBI twenty-one, 
and Alaska two. Group strength by types was as follows: 


Very heavy bombardment ...... 25 
Heavy bombardment .......... 72 
Medium bombardment ........ 20 


First US-built jet, Bell’s XP-59, powered by two GE J-31 engines. Never operational, it was a valuable guinea pig- 


19% 








Cadets and instructors head for their training aircraft 
at Randolph Field, Tex., to log a chunk of flying time. 


Light bombardment ........... 8 
OES 6 wine eeteKkesan wane 71 
I swab cewek win’ 13 
ee er 29 
PID pw eh ween kianeueds 5 

| ee re 243 


In March 1944, at the climax of the training program, 
the AAF reached a personnel peak of 2,411,294—306,889 
officers and 2,104,405 enlisted men—about thirty-one per- 
cent of the entire strength of the US Army. Of these, 
eighty-two percent of the officers and seventy-seven per- 
cent of the enlisted men belonged to the Air Corps. The 
rest were members of the Signal Corps, the Engineers, 
the Quartermaster Corps, and other arms and services 
with the AAF. 

The rise of the engineers was particularly. remarkable. 





At the beginning of the war, there were few specialized 
aviation engineers. One regiment had been provided for 
such work in the spring of 1941. In 1944 the AAF had 
more than 100,000 engineers. Rarely needed in the days 
of peace, they had come into their own in the Pacific, in 
North Africa, and in western Europe, when victory often 
depended on how fast airfields could be built. 


Air and Ground Training 


Before Pearl Harbor, no aspiring youth could hope to 
become an aviation cadet until he was more than twenty 
years of age and had completed two years of college or 
had passed a special examination. Applicants who met 
these requirements had to be approved by cadet examining 
boards and by the Office of Chief of Air Corps. Quotas 
grew after 1939, but admissions were still limited. A few 
days after the nation entered the war the AAF wiped out 
all quotas, empowered the ‘examination boards to give 
final approval to candidates, and substituted a qualifica- 
tion test for the college education previously required. 
Shortly thereafter the age limit was dropped from twenty 
to eighteen. 


These measures gave the AAF all the cadets it could 


use. A flood of applications showed the impact of the air 
age on the imagination of the American people. Thousands 
of young men chose to “live in fame or go down in flame” 
as AAF pilots rather than accept deferment or take their 
chances in the draft. But since there was no assured 
reservoir to draw on, this flood could be followed by a 
drought. To stabilize the flow of applicants into training, 
the AAF created an Air Corps Enlisted Reserve on April 
1, 1942. This was a ‘pool of approved applicants whose 
cadet training was deferred. They received the option of 
continuing their studies, remaining in civilian employment, 
or enlisting for active duty, pending future admission to 
cadet training. 

During 1942 the shortage of draftable manpower be- 
came so acute that in November the government lowered 
the draft age from twenty to eighteen and in December 
it terminated voluntary enlistment. Men enrolled for the 
draft could no longer enlist in the arm or service they 
preferred before being called up. These measures forced 
the AAF to get its flyers via the selective service system 
or by recruitment within the Army, instead of picking 
the cream of the crop before it could be drafted. While 
theoretically fair, this worked a hardship on the AAF, 
because its quotas did not contain enough first-rate men 
to meet the need for pilots. 

By the spring of 1943 the supply of potential pilots in 
the Air Corps Enlisted Reserve was running out. Open- 
ing aviation cadet training to all draftees who wanted to 
fly and met the qualifications provided the eventual 
remedy. In October 1943, aviation cadet examining boards 
began giving both qualifying and physical examinations 
at the reception centers. From then on, there was no 
lack of prospective flyers. Indeed, in the later stages 
of the war the number of cadets once again had to be 
limited. 

Before the war, the handful of bombardiers and navi- 
gators had been drawn mainly from cadets eliminated 
from pilot training. War and the advent of the heavy 
bomber created a great demand for bombardiers and 
navigators. The AAF met these requirements by giving 
newly appointed cadets a series of aptitude tests, the 
so-called “classification battery.” Then, on the basis of 
service quotas, aptitudes, and, to some extent, individual 
preference, the men would be assigned to training as 
pilots, bombardiers, or navigators, or would be eliminated 
from the program. 

The tempo of pilot training under the Flying Training 
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AAF trained 700,000 men in aircraft maintenance during the war. Motto above puts burden 


Command accelerated under the pressures of war. Pri- 
mary, basic, and advanced training, which together had 
formerly taken a year, were cut to nine weeks each, plus 
nine weeks added for preflight training. Even so, Ameri- 
can pilots still got 360 hours in the air during training, 
three times as much as their German opponents. Between 
July 1939 and August 1945, 193,444 pilots were gradu- 
ated from flying school, and 124,000 trainees washed 
out, mostly during primary training. 

Washouts got a second chance, as bombardiers or, less 
often, as navigators, if their aptitude ratings showed suf- 
ficient promise. Training programs for bombardiers and 
navigators ran twenty-four weeks or less, and the wash- 
out rate generally ran around fifteen percent. In all, 
more than 45,000 bombardiers and 50,000 navigators 
were graduated during the war. Training programs were 
also provided for certain specialists like radar operators 
and the flight engineers of the B-29s, and flexible gunnery 
courses were given to the enlisted members of the bomber 
crews. 

Proud young pilots who had won their wings still faced 
transition training in the planes they would use in combat. 
Finally, they had to learn to work together in organized 
units. New units were usually built around cadres drawn 
from parent groups, but when most experienced outfits 
were being rushed overseas, it was neither convenient 
nor safe to draw eadres from them. Accordingly, early 
in 1942 the AAF set up specialized parent groups called 
operational training units (OTUs) to provide cadres and 
supervise the training of newly created units. Later, 
when the AAF needed individual replacements rather 
than new organizations, it set up replacement training 
units (RTUs) from which individual pilots or crews could 
be drawn to fill the ranks of the fighting squadrons. 

The First and Fourth Air Forces handled most of this 
Operational training for fighters, the Second Air Force 
for bombers, and I Troop Carrier Command for transport 
crews, with special emphasis on preparation for airborne 
Operations. Advanced training for the OTU cadres was 
_— by the AAF School of Applied Tactics at Orlando, 

a. 


The Technical Training Command schooled nonflying 
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officers and enlisted men. Its huge task was more im- 
portant than people generally realized, for the AAF 
needed seven “guys on the ground” for every man in the 
air, and four of them had to be specialists. Practically all 
enlisted men began their service careers with four weeks 
(later eight weeks) at a basic training center where they 
received physical conditioning and rudimentary military 
training. Then, those who already possessed usable skills 
and those classified as fit only for routine duties were 
assigned to operating units. The rest went to technical 
schools to become mechanics, radio operators, or any 
other of the multitude of specialists required by the AAF. 
By far the biggest of these programs was the 112-day 
basic mechanics course. No fewer than 700,000 men were 
graduated from courses in aircraft maintenance during 
the war. 

Schools for ground officers, nonexistent in the prewar 
Air Corps, were established and expanded to provide men 
for new tasks and free flyers from extra responsibilities. 
Training of weather officers, begun in 1940, expanded 
enormously before the market for meteorologists became 
glutted in 1944. As planes grew increasingly complex 
and pilots and ground crews less experienced, pilots could 
no longer adequately supervise maintenance. To solve 
this problem, the AAF began to offer courses for aircraft 
engineering officers in 1941. The need for “chairborne” 
administrators prompted the creation of the Officer Candi- 
date School at Miami Beach, Fla., in February 1942. 
An Officer Training School, also in Miami, provided a 
mild form of basic training for civilians who had been 
given direct commissions. 


Organization 


The status of the Army Air Forces for the remainder 
of the war was settled by the War Department re- 
organization of March 9, 1942. This thoroughgoing change 
created autonomous and coequal. commands within the 
War Department: Army Air Forces, Army Ground Forces 
(AGF), and Services of Supply, redesignated Army Service 
Forces (ASF) in 1943. The Operations Division of the War 
Department General Staff became the command post for 
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General Arnold and Maj. Gen. Barton K. Yount (center), in command of the Flying Training Command, together with 
some training leaders at Columbus, Miss., in 1942. At left, Brig. Gen. Howard Davidson of Technical Training Com- 
mand. Second from right, Brig. Gen. Thomas J. Hanley of Air Staff; right, Maj. Gen. Ralph Royce, of Maxwell Field. 


Generai Marshall, planning the strategy and supervising its 
execution. The three major commands exercised responsi- 
bility for administration, supply, organization, and training 
within the United States. 

The Army Air Forces of March 1942 was a great ad- 
vance over the organization that had been in existence 
since June 1941. The Office of Chief of Air Corps and 
the Air Force Combat Command were dissolved, and 
all elements of the air arm were merged into the AAF 
under a single commanding general and a single air staff. 
Because it had been established by law, the Air Corps 
remained in existence as the chief component of the AAF, 
and officers continued to be commissioned in the Air Corps. 

Secretary of War Henry L. Stimson looked on the 
March reorganization as a formal recognition of quasi- 
autonomy for the air arm. The official statement of the 
AAF’s mission—“to procure and maintain equipment pe- 
culiar to the Army Air Forces, and to provide air force 
units” for assignment to combat—hardly suggested the 
full scope of the AAF’s activities. During the course of the 
war, Arnold and his staff consciously worked to prepare 
the air arm for eventual independence by making it as self- 
contained as possible. To the already considerable logisti- 
cal activities of the AAF, they added still others taken 
over from the Army Service Forces in the face of strong 
opposition from ASF’s ambitious and energetic com- 
mander, Lt. Gen. Brehon B. Somervell. 

One of the greatest steps up the ladder came with 
Arnold’s inclusion as a member of the US Joint Chiefs of 
Staff and the Anglo-American Combined Chiefs of Staff. 
This was a tacit recognition that airpower had arrived 
as an equal of land and sea power. The existence of the 
Royal Air Force as an independent service contributed sub- 
stantially to the decision to include the AAF in the top 
councils of the war. As a member of these bodies, General 
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Arnold did much to forward the interest of his command. 

The AAF derived further influence from Arnold’s po- 
sition as Marshall’s trusted adviser in all air matters, 
What the AAF commander recommended, Marshall usually 
ordered. Overseas, air commanders were made—and un- 
made—at Arnold’s suggestion. Moreover, he exercised a 
strong personal influence on those commanders. Most of 
them had known him for years and regarded him as their 
boss, whatever the regulations might say. Although not 


Lt. Gen. William S. Knudsen, head of ATSC, with J. E 
Schaefer of Boeing and Brig. Gen. K. B. Wolfe, AAF. 
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fully authorized to do so, he exerted his influence through 
a flow of very personal letters filled with criticisms and 
suggestions. Spaatz, Kenney, Eaker, Stratemeyer, Harmon, 
and others heard from him often. In terms of prestige, 
Arnold towered over the commanders of the Army Ground 
Forces and the Army Service Forces and was almost a 
peer of the US Navy’s Chief of Naval Operations. 

Within the United States, the initial impulse was to 
create a new command every time a new problem arose. 
As this wore off, it was followed by a trend toward con- 
solidation. The Flying Training Command and the Tech- 
nical Training Command merged on July 7, 1943, to form 
the AAF Training Command under Maj. Gen. Barton K. 
Yount. The logistical function, splintered at the beginning 
of the war, was integrated again on August 31, 1944, 
when the Air Service Command and the Materiel Com- 
mand were combined as the Air Technical Service Com- 
mand (ATSC). Lt. Gen. William S. Knudsen, the produc- 
tion expert from General Motors Corporation who had 
directed the nation’s industrial mobilization during 1940- 
41, headed ATSC until almost the end of the war. Or- 
ganizations concerned with evaluation of tactics and 
equipment—including the AAF Tactical Center, the Prov- 
ing Ground Command, and the AAF Board—were grouped 
under the AAF Center on June 1, 1945. And a new 
headquarters—Continental Air Forces—took control on 
May 8, 1945, of the First, Second, Third, and Fourth Air 
Forces and the I Troop Carrier Command in the United 
States. Still in operation at the end of the war was the 
Air Transport Command, headed from its beginning by 
Lt. Gen. Harold L. George. 
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Findings 


The AAF made conscientious efforts to learn the lessons 
of the war even before it was over. In 1944, carefully 
chosen evaluation boards went to each of the major 
theaters of operations to study the air war and its mean- 
ing for the future. By far the most thorough analysis 
was made by the US Strategic Bombing Survey, which 
published hundreds of reports on almost every aspect of 
the strategic air war against Germany and Japan, after 
intense research and on-the-spot investigation in the 
theaters. From these and other sources the AAF derived 
strong confirmation of its belief in the dominion of the air 
in warfare of the future. 

To Arnold it seemed that the most important lesson 
of the war for the AAF was that “the first essential of 
the airpower necessary for our national security is pre- 
eminence in research.” As British radar had defeated the 
German bombers, as the P-38 had mastered the Zero, 
as the atomic bomb had broken the will of Japan, so 
victories in research and development would decide future 
conflicts. 

For the nation, perhaps the greatest lesson of the war 
was that henceforth, as never before, the price of its 
liberty would be eternal vigilance. “Future attack on the 
United States,” wrote Arnold, “may well be without warn- 
ing.” Besides vigilance the nation would need air superi- 
ority, both for offense and for defense. Surface forces 
would still play an important part, but the whole course 
of World War II had demonstrated that air superiority 
was a prerequisite to any successful ground or naval action. 


Arnold Engineering Development Center, Tullahoma, Tenn., is today’s testimonial to “Hap” Arnold’s belief in research. 
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an idea is the solution to every problem 





Decker Aviation is a company of ideas. 


Not long ago, for example, Decker 
took the idea of an ionization transducer 
and brought the idea to reality ... then 
used it imaginatively to solve pressing 
problems in any number of far flung 
fields. 


In medicine, Decker applied the trans- 
ducer to the improvement of such basic 
instruments as the plethysmograph ... 
giving medical researchers a new magni- 
tude of sensitivity in their explorations. 


For geophysical research, Decker 
ideas made possible instrumentation 
that, mounted in the nose of an Aerobee- 
Hi rocket reaching an altitude of 125 
miles, continuously and accurately meas- 
ured both ram and ambient atmospheric 


DECKER AVIATION CORPORATI 


pressures at speeds in excess of a mile 
per second. 


Applying new ideas to the micrometer 
comparator, Decker gave the production 
line an instrument for measuring an ob- 
ject without physical contact to within a 
few millionths of an inch. 


All the examples listed on this page 
hardly begin to show the extent of 
Decker accomplishments. For one prob- 
lem after another, we have found the 
idea .. . developed it into a solution... 
built prototypes ... even manufactured 
finished instruments. 


We would honor an opportunity to 
evaluate your problems. Our ideas may 
very well be their solution. 
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launch! 


AC’s NEW INERTIAL GUIDANCE SYSTEM~ 
THE @QHIEVER-CAN “TAKE IT” 






Literally . . . blasted off the earth . .. then guided with uncanny 
accuracy by the AC Achiever System. And through all this the precision 
of the Achiever’s moving parts—some of them machined to tolerances 
in the millionths of an inch—is not affected in the slightest! 


Once launched, the Achiever provides Air Force ballistic missiles their 
“built-in” navigator by compensating for weather and distance. 
Navigating thousands of miles, the Achiever gives the missile pin- 
point accuracy! 


Engineering feats like the Achiever contribute to AC’s position of 
leadership in this complex field of electro-mechanical research and 
engineering. They account, too, for AC’s position as a prime con- 
tractor on guidance work for the Air Force in the field of advanced 
missile systems. Carrying top priority from theory right into pro- 
duction, AC stands ready. 


ELECTRONICS DIVISION 





FLINT, MICHIGAN MILWAUKEE, WISCONSIN 





OF GENERAL MOTORS 
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SEA POWER is strengthened and its range extended by surface-to, 
missiles designed to intercept attacking aircraft far from our shor 


nso 
ROR Re a st se 


MISSILES: 


On their precision may rest 
the fate of the world 


No matter how many missiles a nation builds, no matter how 
much they cost, the effort is useless if they fail to deliver’ 
warhead squarely on the target. On the other hand, the nation 
possessing missiles of known precision has one of the greates 
powers on earth to prevent wars. No aggressor could afford 
the swift and deadly retaliation such missiles assure. 


LAND POWER takes on new offensive strength by employing surface- Whether a missile is designed to intercept a bomber at shor 
to-surface missiles to pinpoint retaliatory blows against aggressors range — or demolish a target in another hemisphere -Is 
and destroy selected land targets. effectiveness depends to a large extent on the performance 


AIR POWER is made more formidable by use of air-to-air missiles wd ten eine electrons, hyGraulic ond mechanical ap 
to intercept the high-speed attacks of enemy jet fighters or bombers. which guide it. With new missiles capable of reaching 5; 
' mph within seconds after blast-off, these ultra-sensitive com 
ponents must survive violent stresses and hold the missile 0! 
its true course to the exact moment of impact. 


Through the foresight of America’s military strategists ou! 
missiles now constitute a strong power in maintaining worl 
peace. Our immunity to attack will continue, however, only $9 
long as their precision remains superior. Sperry’s contributioms 
to our missile program range from instrumentation and com 
ponents through major subsystems like radar and inert 
guidance, to complete missile weapon systems and automat 
checkout equipment. 


1 y GYROSCOPE COMPANY 
1 Great Neck, New York 





- - . ’ 
eeee Pe ee 
. 


eA ew. eS ee Se eS eS 
i a 


S286: «4. %:- 8 2 8 


oo ae) 


Pe oe ee 
oO Re Be. or * 4 
























endowed with sight 
...and insight 





Inquisitive eyes denote the inquisitive minds that made 








possible today’s rocket powerplants. Sharp eyes and minds 
er how that have the power to visualize challenging problems 
liver 3 i f] 
nation ... and the insight to solve them. yy 
zo Spurred by such long-range sight and insight, RMI has blazed YF 
the trail in rocket power for over fifteen years. And today, Hf 
it shor with new developments in manned and guided flight creating jy 
wey vast new propulsion problems, RMI will continue to lead 4 
a the way. For RMI engineers and scientists form a talented, 
, 5,000 far-sighted team, designing and producing advanced 
ya powerplants for the vehicles of tomorrow. | 
ists oul | 





geese Engineers, Scientists— Perhaps you, too, can work 
only 9 with America’s first rocket family. You'll find 

butions the problems challenging, the rewards great. 
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THE ESTABLISHMENT 


September 18, 1947 


administered the oath of office to the first Secretary 

of the Air Force, W. Stuart Symington. Gen. Carl 
Spaatz was sworn in as the first Chief of Staff, United 
States Air Force, on September 26. 

Thus ended an association with the US Army that had 
endured for forty years. And thus began a new era in which 
airpower became firmly established as the nation’s first 
line of defense and its ehief hope for deterring war. 


(): September 18, 1947, Chief Justice Fred M. Vinson 


Progress Toward Autonomy 


Almost from the beginning of military aviation in the 
United States, the idea of a separate air force caught the 
imagination of some members of the military, the Congress, 
and the public. Two ideas kept recurring in Congress and 
within the War Department. Should aeronautics be a sepa- 
rate department like War and Navy? Or should air be co- 
ordinate with ground and sea forces under a department 
of national defense? 

As early as March 1916, Congressman Charles Lieb of 
Indiana introduced the first of a long series of bills for a 
separate department of aviation. Through the years that 
followed, other bills—well over fifty—were submitted, call- 
ing for autonomy for military aviation as a separate depart- 
ment or as a coequal under a national defense establishment. 
Congressional committees and presidential commissions 
made exhaustive studies to determine where the air arm 
should be on the military ladder. The recommendations of 
these groups, as the years passed, reflected the slow but 
certain recognition of the potentialities of airpower. 

When the United States entered World War I in April 
1917, its Army aviation was less than ten years old and 
insignificant in size. The problems that arose from the vast 
expansion of the tiny Aviation Section of the Signal Corps 
eventually persuaded President Wilson in May 1918 to 
taise aviation to the level of a branch of the Army, as the 
Air Service. American air units under Pershing in France 
had been organized into the Air Service, American Expe- 
ditionary Forces, since the summer of 1917. The Army 
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Reorganization Act of June 4, 1920, confirmed the legal 
status of the Air Service as a combatant arm of the Army 
and also gave to it the functions of a supply branch. 

During the Mitchell era after the war, supporters of air- 
power clashed with opponents over the mission of the air 
arm and its proper place in the armed, forces. The voices 
of Mitchell, Foulois, Patrick, and others were heard but 
not heeded. The Air Corps Act of July 1926 was little more 
than a token gesture toward greater responsibility. The new 
name—Air Corps—pointed up the potential striking power 
of the air arm rather than its auxiliary services to other 
branches of the Army, but there was little change in sub- 
stance behind the name. 

By the early 1930s, aeronautics was making remarkable 
progress. The Air Corps was poised on the brink of long- 
range flight, with all that this would mean for strategic air 
warfare. Greatly encouraged by this progress, airmen recon- 
ciled themselves to the proposition that autonomy could 
await the technological development. So they settled for 
the creation of the General Headquarters Air Force (GHQ- 
AF) on March 1, 1935. The GHQAF operated directly 
under the Chief of Staff as the air combat arm, while the 
Air Corps retained administrative and logistical responsi- 
bilities. 

After the war began in Europe in 1939, General Mar- 
shall saw the need for a “simpler system” of organization 
for the divided air arm. In November 1940, he made 
General Arnold his Acting Deputy Chief of Staff (for Air). 
From this position, Arnold directed both the Air Corps and 
the GHQAF until a more satisfactory control was found. 
This came on June 20, 1941, less than six months before 
Pearl Harbor, when the War Department created the Army 
Air Forces to give a degree of autonomy to the air arm and 
to provide unity of command over the Air Corps and the 
Air Force Combat Command (the former GHQAF). 

After Pearl Harbor, sentiment for an independent air 
force flared up strongly for a while, but Arnold and his 
advisers wisely settled for less. They knew that such a 
changeover in wartime could be extremely difficult and 
hazardous. Accordingly, the air leaders went along will- 
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ingly with the March 1942 reorganization of the War De- 
partment, which gave the air arm a degree of autonomy 
short only of independence. The Army Air Forces was made 
coequal with the Army Ground Forces and the Army 
Service Forces, but it actually carried more weight than 
the other two from the beginning. 

Further recognition of the status of the air arm came in 
July 1943 when the War Department stated its official 
position in Field Manual 100-20, Command and Employ- 
ment of Air Power: “Land power and air power are co-equal 
and interdependent; neither is an auxiliary to the other.” 

To the end of the war the autonomous position of the 
Army Air Forces was not challenged. But it was not lasting, 
because the arrangement had been made by executive order 
of the President under the provisions of the First War 
Powers Act of 1941. The Army Air Forces would revert to 
its prewar position six months after the termination of hos- 
tilities unless legislation legalized its status. 


The Question of Unity of Command 


During the war, congressmen continued to introduce 
bills calling for an independent air force and a national 
military establishment, but these received little considera- 
tion while the war was in progress. The War Department 
reorganization of March 1942 was generally considered a 
satisfactory accommodation for the duration of the war. 
But the Army and Navy were alive to possibilities of a 
complete overhauling of the national defense structure after 
the war, and both services gave the subject most serious 
consideration. 

The Special Planning Division of the War Department 
General Staff pointed out the need for a single department 
of national defense in a study prepared in October 1943. 
In March 1944 the War Department presented a plan in 
broad outline to the House of Representatives Select Com- 
mittee on Post-War Military Policy (Woodrum Committee). 
Brig. Gen. Haywood S. Hansell, Jr., the key AAF witness 
before this committee, praised unity of command in the 
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Stuart Symington, left, takes oath of office as first Air Force Secretary, September 18, 1947. Others are Army Secre- 
tary Kenneth Royall, Defense Secretary James Forrestal, Chief Justice Fred Vinson, and Navy Secretary John Sullivan, 
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theaters and recommended the establishment of a single, 
unified defense organization. Assistant Secretary of War 
for Air Robert A. Lovett also spoke for one over-all com- 
mand, and Secretary of War Stimson and the other Army 
witnesses agreed. 

But the Navy witnesses, in general, opposed unity of 
command. As Under Secretary of the Navy James V. For- 
restal cautiously put: it, he was “not prepared to say that 
the Navy believes that the consolidation into one depatt- 
ment is desirable.” 

The Joint Chiefs of Staff appointed a committee of out- 
standing Army and Navy officers in May 1944 to examine 
thoroughly the practicability of three basic systems of de- 
fense organization: (1) two departments—War and Navy; 
(2) three departments—War, Navy, and Air; (3) one de- three, 


partment—Defense. three, 
After ten months of study and travel in every theater of ay 
equa 


war, interviews with fifty-six key military and naval leaders, 
and 100 separate meetings in Washington, D. C., the JCS Depar 
Special Committee, in March 1945, recommended a plan § com 
for one Department of Armed Forces consisting of three would 


coordinate branches. It advised prompt action to prevent Navy, 
reversion of the air arm to its prewar status and the loss of — 
Marin 


the gains in efficiency and cooperation made since 1942. 
The JCS plan included a military commander of the armed Defen 
forces who would also be chief of staff to the President. ff “nal 

The Department of the Navy sponsored a study con- the th 
mittee of its own in the summer of 1945 under the chait- J be reg 
manship of Ferdinand Eberstadt, a prominent New York should 
investment banker with experience in government and mili- In x 
tary organizations. The Eberstadt Report, although it cout of the 
seled against a single department of national defense, § Elbert 
emphasized the cooperation between Army and Navy i? the re 
World War II and recommended the organization of the f Lauris 
nation’s military forces into three coordinate departments: § US co 
War, Navy, and Air. This would have transformed the J %d ni 
Army Air Forces into the Military Department for Air, but J ‘trod 
the Navy would have retained its air fleet. The Joint Chiefs  °Ommi 
of Staff would be the major link between the three depatt- This 
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ments, and a National Security Council, immediately under 
the President, would coordinate the armed forces with the 
civilian agencies. The Navy adopted most of this report as 
its program for national security, except that Forrestal, who 
had succeeded Frank Knox as Secretary of the Navy in 
April 1944, did not accept the idea of a separate depart- 
ment of air. 

In October 1945, Lt. Gen. J. Lawton Collins, represent- 
ing the War Department, submitted to the Senate Com- 
mittee on Military Affairs a plan for a single Department 
of Armed Forces including Army, Navy, and Air Force. 
Each would have considerable autonomy but all would 
be under a chief of staff of the armed forces. There would 
also be a chief of staff to the President. 

Meanwhile, in January 1945, Senator Lister Hill in- 
troduced a bill providing for a single Department of 
Armed Forces. In October 1945, Senator Edwin C. Johnson 
offered a bill for a single Department of Military Security 
containing six divisions, each with its own Under Secretary: 
Scientific Research and Development, Army, Navy, Air, 
Procurement, and Military Intelligence. During 1945 there 
were two other bills for a single department and four bills 
for a separate department of air, but these did not obtain 
hearings. é 

Hearings on the Hill and Johnson unification bills brought 
endorsements for a single department not only from Arnold, 
Spaatz, and other air leaders but from Secretary of War 
Robert P. Patterson, General Marshall, Gen. Omar N. 
Bradley, and other representatives of the War Department. 
But Forrestal, Adm. William D. Leahy, personal chief of 
staff to the President, and Admirals King, Halsey, and 
Nimitz opposed a single department. The Senate Commit- 
tee on Military Affairs failed to submit a report on the bills 
when it concluded hearings in December 1945. 

At this point, President Truman stepped into the picture. 
On December 19 he asked Congress for legislation to com- 
bine the War and Navy Departments into “one single de- 
partment of national defense” along the lines proposed by 
the JCS and General Collins. Truman wanted parity for 
airpower, and, like Arnald, he called for prompt action to 
prevent a reversion to the prewar status of the air arm. 
The President told Congress: 

“Air power has been developed to a point where its re- 
sponsibilities are equal to those of land and sea power, and 
its contribution to our strategic planning is as great. Parity 
for air power can be achieved in one department or in 
three, but not in two. As between one department and 
three, the former is infinitely to be preferred.” 

In calling for quick action to place the air arm on an 
equal basis with land and sea forces, Truman took the War 
Department and JCS views and blended in some Navy 
recommendations from the Eberstadt Report. His plan 
would set up a Department of National Defense with War, 
Navy, and Air as the three coordinate branches. The Navy 
would retain its carrier and water-based aviation and its 
Marine Corps. Besides the civilian Secretary of National 
Defense there would be a military Chief of Staff of Na- 
tional Defense, an office of short tenure to rotate among 
the three branches. Truman advised that unification must 
be regarded as a long-term process for which legislation 
should provide only the objective and the initial means. 

In response to the President’s message, a subcommittee 
of the Senate Committee on Military Affairs, under Senator 
Elbert D. Thomas, began working on a unification bill with 


y the representatives of the Army and Navy—Maj. Gen. 


Lauris Norstad and Vice Adm. Arthur W. Radford. Numer- 
ous conferences with top leaders of the services followed, 
and nine separate drafts were prepared. The last draft was 
introduced as a bill in April 1946 and accepted by the full 
committee in May. 

This bill (S. 2044) became known as the proposed 
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Common Defense Act of 1946, because it provided for a 
Department of Common Defense comprising three coordi- 
nate arms. There would be a civilian Secretary of Common 
Defense, a Secretary and a commander for each of the 
arms, a Chief of Staff of Common Defense to rank above 
all other officers of the armed forces, a Council of Com- 
mon Defense, a National Security Resources Board, and a 
Central Intelligence Agency. This bill offered no assurance 
that the Army and Navy could retain their special air units. 

The fate of S. 2044 was not long in doubt. Even before 
the Senate Committee on Military Affairs accepted the bill, 
the Senate Committee on Naval Affairs held hearings that 
revealed the Navy’s strong opposition to it. Except for 
Senator Thomas and Senator Warren R. Austin, who ex- 
plained its provisions, every witness called before the naval 
committee opposed this bill, described by Forrestal as “an 
administrative monstrosity.” Aside from Eberstadt and 
Charles E. Wilson, President of General Electric Company, 
all of the opposing witnesses were administrative officials 
of the Department of the Navy or naval officers. 

Basically, the Navy witnesses objected to giving to a 
single individual, the Secretary of Common Defense, the 
only full statutory access to the President. They also dis- 
liked the proposal for a single Chief of Staff of Common 
Defense. And finally, underlying their reluctance to accept 
a Department of Air Force was the fear of losing the Navy’s 
land-based air strength. 

One of the witnesses, Adm. Richmond K. Turner, gave 
the most candid explanation of the Navy’s opposition to 
unification. Admiral Turner told the committee: 

“Frankly, I believe that the Navy as a whole objects to 
so-called unification because under any system the Navy 
will be in a numerical minority and the Army and Air 
Force, a military majority and scattered throughout the 
country, will always be in a better political position than 
the Navy. In spite of any possible degree of good will on 
the part of the Army and Air Force, I think the superior 
political position of those services will be used to the dis- 
advantage of the Navy unless the Navy has at all times 
free and direct access to the President and Congress. 

“Because the Navy has had and should retain in the 
future its position as the first line of military security for 
the United States, I believe the Navy will never willingly 
agree to a consolidation of national military forces in any 
manner that will silence the Navy’s voice in military affairs 
or materially restrict its present responsibilities.” 


The Army and the Navy Get Together 


On May 13, 1946, at the White House, President Truman 
asked Secretaries Patterson and Forrestal to get together 
and identify their points of agreement and disagreement. 
The Secretaries submitted their report to the President at 
the end of May, listing eight points of general agreement, 
including the elimination of the proposed single chief of 
staff. But they disagreed on three major points: the creation 
of a single department of. national defense, the over-all 
status of military aviation, and the position of the Marine 
Corps. The Navy still preferred three military departments 
to one, if it had to choose. 

The President hoped that unification legislation would 
be enacted speedily. He called the Army and Navy leaders 
into conference again in early June, but when he saw that 
the differences were deep rooted, he presented his own 
program for unification. Though leaning toward the posi- 
tion of the War Department, Truman’s decisions were in 
the nature of a compromise. He insisted upon a single 
Department of National Defense, but with each of the three 
coordinate branches retaining its integrity and autonomy. 
He eliminated the Chief of Staff of Common Defense. He 
stated that naval aviation should be given every “oppor- 
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tunity to develop its maximum usefulness,” yet land-based 
planes for naval reconnaissance, antisubmarine warfare, 
and protection of shipping should be manned by Air Force 
personnel. The Navy should keep the Marine Corps. 

The Senate Committee on Military Affairs revised the 
Senate bill in late June, but the Navy adherents still op- 
posed the unification bill, which died by default. In par- 
ticular, the Marines and the naval aviators disliked the bill. 
Again President Truman proved his belief in unification, 
proposing in September that a new bill be drawn up that 
could win the approval of the next Congress. 

When the Eightieth Congress met in January 1947, Army 
and Navy leaders were ready with a new measure accept- 
able to both departments. In November 1946, Secretary 
Forrestal had taken a leading part in reexamining the prob- 
lem of unification. The services agreed at that time to have 
General Norstad and Vice Adm. Forrest P. Sherman work 
out an agreement to be offered as a basis for the legislation. 

The two officers soon decided that the question of uni- 
fied commands in overseas theaters was the most urgent 
question. They recommended to the Joint Chiefs of Staff a 
comprehensive system of unified military commands over- 
seas, each with a single commander responsible for the 
conduct of operations by the land, naval, and air forces in 
that area. The JCS endorsed the proposal to the President 
in December. He promptly ordered the establishment of 
five such commands: the Far East Command, the Pacific 
Command, the Alaskan Command, the Northeast Com- 
mand, and the European Command. Plans were also made 
to set up the Caribbean and the Atlantic Commands. 

Norstad and Sherman reached agreement on functions 
and general organization of the military departments in a 
draft bill that received the hearty approval of President 
Truman. Further concessions to the Navy were evident in 
the completed draft of the bill, entitled National Security 
Act of 1947, that went to Congress at the end of February 
1947. The Senate bill (S. 758) provided for a Secretary 
of National Defense and stipulated that the Department 
of the Navy would continue to include aviation units and 
the Marine Corps. 

The situation in the new Congress was more favorable 
for passage of the legislation than it had been in the pre- 
vious one. An administrative reorganization of both houses 
had merged the committees on naval affairs and military 
affairs into single committees on armed services. This elimi- 
nated the special forums each of the services had enjoyed 
and helped the committee members to take a broader view 
of national defense problems. 

From March 18 to May 9 the Senate Committee on 
Armed Services conducted extensive hearings on S. 758. 
The House Committee on Expenditures in the Executive 
Departments held hearings from April 2 to July 1. The 
majority of the many witnesses favored the bill and called 
for its adoption. But it was no secret that there still re- 
mained much opposition to unification among Navy and 
Marine officers, particularly in the lower echelons. 

Criticism of the unification bill centered around the status 
and powers of the proposed Secretary of National Defense. 
Navy witnesses and some congressmen voiced fears of a 
“super-secretary”’ who might wield dictatorial powers over 
the departments of Army, Navy, and Air Force. Demands 
were made for adequate safeguards to guarantee that each 
individual service would remain autonomous in matters of 
internal administration. As finally passed by Congress, the 
act differed considerably from the original Senate and 
House bills, for a number of changes had been incorporated. 


The National Security Act of 1947 


The National Security Act of 1947 became law on July 26, 
1947. The lawmakers stated their intentions at the begin- 
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James V. Forrestal became first Secretary of Defense. 


ning of the act in a Declaration of Policy: to provide a 
comprehensive program for the future security of the United 
States; to provide three military departments—the Army, 
the Navy (including naval aviation and the Marine Corps), 
and the Air Force; to provide for their coordination and 
unified direction under civilian contro] but not to merge 
them; and to provide for the effective strategic direction 
and operation of the armed forces under unified control. 

To coordinate national security matters, Title I of the 
act established the National Security Council (NSC), the 
Central Intelligence Agency under the NSC, and _ the 
National Security Resources Board. 

Title II created the National Military Establishment as 
an executive department, headed by a civilian Secretary of 
Defense appointed by the President. Within the National 
Military Establishment, the three coordinate departments 
were then established: Department of the Army, Depart- 
ment of the Navy, and Department of the Air Force. 

Congress helped to still Navy misgivings by restricting 
the power of the Secretary of Defense and by spelling out 
the functions and missions of the Navy, including naval 
aviation and the Marine Corps with its aviation units. The 
National Security Act also established within the Depatt- 
ment of Defense the War Council, the Joint Chiefs of Staff 
and the Joint Staff, the Munitions Board, and the Research 
and Development Board. 

The law created the civilian position of Secretary of the 
Air Force, to be filled by presidential appointment. The 
functions assigned to the Commanding General, Army Ai 
Forces, were to be transferred to the Department of the 
Air Force. The act provided for an orderly transfer of thes? 
functions as well as property, personnel, and records ove 
a two-year period. 

The United States Air Force was established within the 
Department of the Air Force. The Army Air Forces (and 
the Army Air Corps and the Air Force Combat Command) 
would be transferred to the Unitéd States Air Force, and 
the agencies themselves would cease to exist. Under the 


AIR FORCE Magazine » August 1957 











Meet 
Maj. 


Secre 
to exe 
Th 
Force 
“In 
aviati 
assign 
maril; 
air op 
prepa: 
prosec 
accor¢ 
expan: 
meet { 
On 
Natior 
Order 
the th 
States 
¥% 


om D 


“9 4 
and eq 
Coordin 
Joint co 
and air 


AIR FOR 





on 


the 


as 
- of 
nal 
nts 
art: 


ting 
out 
val 
The 
yart- 
Stall 


arch 


' the 
The 
j Ai 
; the 
hes? 
over 


a the 
(an 

and) 
and 


r the 









Meeting with Navy Secretary Forrestal and Secretary of War Patterson in 1946 to discuss unification, are, from left: 





Maj. Gen. Lauris Norstad, Adm. Ernest King, Gen. Dwight Eisenhower, Adm. Chester Nimitz, Vice Adm. Forrest Sherman, 


Secretary of the Air Force, the Chief of Staff, USAF, was 
to exercise command over the United States Air Force. 

The act stated the composition and mission of the Air 
Force in the broadest terms: 

“In general the United States Air Force shall include 
aviation forces both combat and service not otherwise 
assigned. It shall be organized, trained, and equipped pri- 
marily for prompt and sustained offensive and defensive 
air operations. The Air Force shall be responsible for the 
preparation of the air forces necessary for the effective 
prosecution of war except as otherwise assigned and, in 
accordance with integrated joint mobilization plans, for the 
expansion of the peacetime components of the Air Force to 
meet the needs of war.” 

On July 26, immediately after formally approving the 
National Security Act, President Truman signed Executive 
Order 9877, which prescribed the functions and roles of 
the three services. The specific functions of the United 
States Air Force were listed as follows: 

“1. To organize, train, and equip air forces for: 

a. Air operations including joint operations. 

b. Gaining and maintaining general air supremacy. 

c. Establishing local air superiority where and as re- 
quired. 

d. The strategic air force of the United States and 
strategic air reconnaissance. 

e. Air lift and support for airborne operations. 

f. Air support to land forces and naval forces, in- 
cluding support of occupation forces. 

g. Air transport for the armed forces, except as pro- 
vided by the Navy in accordance with paragraph 
lf of Section III. 

“2. To develop weapons, tactics, technique, organization 
and equipment of Air Force combat and service elements, 
coordinating with the Army and Navy on all aspects of 
joint concern, including those which pertain to amphibious 
and airborne operations. 
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“3. To provide, as directed by proper authority, such 
missions and detachments for service in foreign countries 
as may be required to support the national policies and 
interests of the United States. 

“4. To provide the means for coordination of air defense 
among all services. 

“5. To assist the Army and Navy in accomplishment of 
their missions, including the provision of common services 
and supplies as determined by proper authority.” 

The National Security Act and the President’s order con- 
firmed to the Air Force a status that it had almost attained 
in all but name. But the birth certificate was a legal neces- 
sity before the Air Force could become truly independent 
on September 18 and embark on a new career of military 
responsibility. 








Close cooperation between Symington and General Spaatz, 
USAF Chief of Staff, enabled them to announce the new 
organizational setup of the Air Force by October 1, 1947. 





207 








salutes 


THE UNITED-STATES/AIR\FORCE 


_ 


upon the occasion of~its 


goiden anniversary 


Engineering and production of precision electronic equipment and systems for the UNITED 
STATES AIR FORCE is the day-in, day-out concern of many hundreds of people and many 
specialized departments in the Reeves organization. We take personal pride, therefore, 
in saluting this great Service upon the occasion of its Golden Anniversary. 





Among the many significant projects currently being advanced at Reeves for the 
United States Air Force are the following: 


@ REAC® Electronic Analog Computers for the largest and most advanced installation 
of its kind at Wright Air Development Center. 


REAC® Electronic Analog Computer installations at White Sands Proving Grounds, 
Rome Air Development Center, Edwards, Eglin and Holloman Air Force Bases. 


Reeves MSQ Close Support Control Mobile Radar Systems. 
Reeves Range Instrumentation Radar installations at Patrick AFMTC. 


Reeves Military Radar equipment in a wide range of special types for USAF 
installations throughout the world. 


¢ Reeves special computer systems for gunfire control and many other applications. 


In addition to participation in these USAF projects and manufacture of a wide range of 
precision electronic components for USAF suppliers, Reeves’ research and engineering plays 
a continuing role in the advancement of vital projects for the other Services. 


REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America 
“PCUCS 215 East Sist Street, New York 28, N.Y. 





Jet aircraft compressor blade produced by the Aviation Divisions of Kelsey-Hayes. 


Precision blades for flight propulsion 


Superalloy blades, buckets and vanes—precision com- the special alloy metals that go into these and other 
ponents for rotating and static assemblies—are products of products demanding high tensile strength in the high 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes temperature field. Kelsey-Hayes Company, General 
als produces through its own vacuum melting facilities, Offices: Detroit 32, Michigan. 


Automotive, Aviation and Agricultural Parts e Hand Tools for industry and Home. 

15 PLANTS / Detroit and Jackson, Michigan; McKeesport, Pennsylvania; Los Angeles, California; Windsor, Ontario, Canada 

Springfield, Ohio—2 plants—(SPECO Aviation Division) e Utica, New York—4 plants—(Utica Drop Forge and Tool Division) 
Davenport, Iowa (French & Hecht Farm Implement and Wheel Division) 








Sending a needle to intercept a needle... 


Turow a needle high into the air. 
Then try to hit the needle by throw- 
ing another needle at it. You'll know 
how hard a task it is to intercept a 
deadly enemy ‘“‘needle”’ rushing to- 
wards you from the sky at hypersonic 
speeds. 

Engineers and scientists of 


SyLvANIA ELEcTRIC Propucts INC. 
Electronic Systems Division 
100 First Avenue, Waltham, Mass. 


LIGHTING RADIO 


Sylvania’s Electronic Systems Divi- 
sion are working to answer the threat 
of enemy ballistic missiles. Accept- 
ing complete responsibility, from idea 
to production, they are creating an 
integrated weapons system ...a 
ground-to-air ballistic missile inter- 
cept system. 


TELEVISION 


Whether your project requires man- 
agement or technical experience for 
complex integrated systems, sub-sys- 
tems, equipments or special com- 
ponents, from initial concept through 
mass production—Sylvania engineers 
will be glad to discuss methods of 
solving your specific problems. 


wx SYLVANIA 


ELECTRONICS 


ATOMIC ENERGY 








Your project gets synergism under this roof 
(as the DC-8 A-C generating system did) 


Synergism gives you order instead of chaos in 
electrical projects involving the power side of the bus 
and beyond. No matter how often specs are changed. 

At Jack & Heintz, we’re set up for synergism— 
under-one-roof co-ordination and co-operation. We 
give you a personal co-ordinator . . . one of our 
Project Managers is assigned to your job. It’s his 
job to accelerate your project quickly to top speed 
by smoothly integrating action among all product 
creating and producing phases. He acts fast when 
specs are changed ...can quickly unravel any 


knotty problems created by a design change. 

The result is true co-ordination of aircraft elec- 
trical projects. It must be housed under one roof to 
provide short lead time, prompt delivery and top 
quality and reliability. 

Perhaps Jack & Heintz synergism is the reason 
why we produce the widest range of aircraft systems 
and equipment available from any single source 
under our one roof. 

We invite your inquiry. Write to Jack & Heintz, 
Inc., 17630 Broadway, Cleveland 1, Ohio. 


Jack & H eSeIinrz AIRCRAFT SYSTEMS AND EQUIPMENT 
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THE ESTABLISHMENT 


The Worldwide Air Force 


United States retreated headlong from its powerful 

positions of military responsibility around the world. 
From China and India, from the Middle East and North 
Africa, from Italy and France, American troops departed 
with a haste that reflected the traditional postwar temper of 
the American people. Only in Germany and Japan and at a 
few strategic outposts like Okinawa did we leave garrisons, 
and these were but tokens of military strength. This hasty 
exodus from the arenas of war left power vacuums in many 
areas of the world, and the Communists rushed in to fill 
the void. Our closest ally, Great Britain, had neither the 
military nor economic strength to play its historic role of 
maintaining the balance of power in Europe and Asia. 

By 1947 the outlines of the Cold War had become dis- 
cernible to American leaders, and they responded to the 
Communist challenge with a dynamic policy of economic 
and military aid to other nations. The Truman Doctrine 
of aid to countries threatened by aggression and the 
Marshall Plan for economic aid to the war-ravaged coun- 
tries of Europe were translated into action during 1947 
and helped greatly to turn back the tide of Communist ex- 
pansion. But these measures could be applied successfully 
against the bitter opposition of the Communist bloc only 
because of the implicit warning that American military 
power stood behind them. And this military power rested 
squarely on the possession of the atomic bomb and the 
means to deliver it. After the end of World War II, there- 
fore, the United States Air Force was the keystone of 
American military power, and its role in the national secur- 
ity structure grew steadily greater. 


B tsitea's September 1945 and March 1947 the 


Demobilization 


During the eighteen months immediately preceding 
enunciation of the Truman Doctrine on March 12, 1947, 


The wing of a giant USAF transport high over the top of 
the world symbolizes global activities of the new USAF. 
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the United States almost completely dismantled the mighty 
Army Air Forces that had ruled the skies over Europe and 
Asia in 1944-45. By the end of 1945, overseas commanders 
no longer had enough manpower to carry out effectively 
their assigned missions. From a strength of 2,253,000 men 
on V-J Day, the Army Air Forces declined to 485,000 at’ 
the end of April 1946 and to 303,000 at the end of May 
1947. Aircrew personnel fell from 413,890 on V-J Day 
to 24,079 in June 1947. 

This headlong dissipation of strength naturally resulted 
in a striking loss of operational efficiency. In January 1945, 
fifty-four percent of the Air Force’s first-line combat air- 
craft were available for immediate use; by October 31, 
1946, only eighteen percent of the combat aircraft were 
combat ready. This directly reflected a drop in the num- 
ber of aircraft maintenance men from more than 350,000 
to fewer than 30,000. Effective combat units—the most 
meaningful measure of combat strength—melted away 
from 218 groups on V-J Day to two groups in December 
1946. At that time, to be sure, the Air Force had a total 
of fifty-two groups, but fully fifty of these were ineffective. 


Thousands of warplanes, like these up-ended P-40s, ended 
honorable eareers under the wrecker’s torch and hammer. 
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Separation from the Army 


Separation from the Army moved along smoothly be- 
cause the Air Force had already gone a long way toward 
autonomy prior to September 18, 1947. The Army and the 
Air Force had begun in July 1947 to put in final form a 
joint plan for the orderly transfer of functions to the De- 
partment of the Air Force and the United States Air 
Force. The new Secretary of Defense, James V. Forrestal, 
approved the plan, which consisted of some 200 Army-Air 
Force agreements, as the framework within which the 
formal transfer orders would gradually be issued. On Sep- 
tember 26, Forrestal approved Order No. 1, which trans- 
ferred the military and civilian personnel of the Army 
Air Forces to the Department of the Air Force and the 
United States Air Force. 

By June 30, 1948, some sixty percent of the transfer 
projects had been completed, and the entire admmistra- 
tive changeover was concluded with the signing of the final 
transfer order on July 22, 1949. The transfer of responsi- 
bilities for functions included almost every area of staff 
and command activity: personnel, administration, intelli- 
gence, training, operations, research and development, 
procurement, supply, fiscal. 

There were those within the Department of Defense 
as well as without who looked on these changes as being 
more in the nature of “triplication” than unification, and 
indeed much of the activity of this period was in the direc- 
tion of separation. But there were also genuine elements 
of unification in the process. Unnecessary duplication was 
avoided by having the Army continue to perform for the 
Air Force certain services. For instance, the Army Chief 
of Engineers continued to be responsible for real estate 
and construction for both services. In turn, the Air Force 
served the Army in certain fields where it had specialized 
competence—chief among them the development, procure- 
ment, and maintenance of small aircraft. The trend to- 
ward a single service performing functions for all three 
accelerated with the passing years, as successive Secre- 
taries of Defense applied pressure toward this end. 


Reorganization 


As relations between the Free and Communist worlds 
deteriorated steadily during 1946-47, it became vitally 
necessary to bring order out of the near-chaotic condi- 
tion to which the US armed forces had been reduced by 
too rapid demobilization. Cold war on the political and 
economic fronts could be waged successfully only from a 
position of real military strength, for, as Winston Churchill 
put it, “no foreign policy can have any validity if there 
is no adequate force behind it.” And for a period after 
World War II, US military power rested on a handful 
of atomic bombs and a few hundred near-obsolescent 
bombers. 

Air leaders like Arnold and Spaatz suffered acutely 
during the dismantling of the mighty airpower machine 
they had done so much to build. They were especially 
disturbed because for two years after V-J Day there was 
not enough stability to create effective combat strength. 
Men who had learned the lesson of Pearl Harbor—that 
modern wars begin with air attacks—could not help but 
be dismayed that in June 1947 the AAF could muster only 
eleven combat groups ready for battle. They knew, fur- 
thermore, that the technological revolution in aeronautics 
and atomic energy would make future air attacks more 
deadly and decisive than before. Obviously, no longer 
would there be time to prepare for a war after it actually 
began. The only logical conclusion was that the United 
States must have in being a peacetime air force in-a state 
of the highest readiness. 


When Spaatz succeeded Arnold as commanding gen- 
eral of the Army Air Forces on February 15, 1946, he al- 
ready had in hand from the Air Staff a program for 
rebuilding the AAF. The program called for the reorgan- 
ization of AAF headquarters as well as the field commands 
and the creation of a combat force of seventy groups and 
twenty-two specialized squadrons together with adequate 
supporting units. Until the Korean War changed the 
whole perspective of requirements for national defense, 
seventy remained the magic number for the Air Force- 
the number of groups it needed to do its job. 

Fortunately, the AAF could reorganize its field strue- 
ture without encountering the roadblocks, chiefly lack of 
funds, that frustrated efforts to expand to seventy groups, 
The roots of the new organization were embedded in the 
experience of World War II, which had confirmed AAF 
leaders in their belief that airpower was global in nature 
and that long-range bombers must be the hard core of 
American airpower. Although the dust of demobilization 
had not yet settled, Spaatz decided to anticipate an inde- 
pendent air force by grouping the combat forces in the 
United States, including the numbered air forces, under 
three new functional commands. The creation of the 
Strategic Air, Tactical Air, and Air Defense Commands 
on March 21, 1946, provided the fundamental framework 
for a lasting organization of the Air Force. 

The remainder of the framework consisted of five sup- 
porting commands in the United States and five overseas 
commands that followed the traditional pattern of theater 
air commands established in World War II. Foremost 
among the overseas commands were the United States Air 
Forces in Europe and the Far East Air Forces, which ac- 
counted for most of the combat strength outside of the 
United States. 

This organizational framework of the Army Air Forces 
in 1946 carried over with no changes into the US Air 
Force in September 1947. Important new commands, 
added after 1947, were the Air Research and Develop- 
ment Command, Continental Air Command, and the joint 
Military Air Transport Service. 

Unlike the Army and the Navy, the Air Force had no 
congressional charter for its composition and organization, 
for the National Security Act had spoken only in broad 
terms. This had its compensations because it permitted 
more flexibility in organizing both the headquarters and 
the field structure. The Air Force took full advantage 
of the opportunity to profit from the organizational experi- 
ences of the two older services. It created a streamlined, 
functional structure that operated smoothly enough to 
invite from the Army and Navy the sincerest form of 
flattery—a considerable degree of imitation. , 

But there were also advantages in having the sanction 
of law for its organization, so the Air Force worked for 
legislation that would confirm the framework it desired. 
The first step in this direction came with the passage 
of the Army and Air Force Authorization Act on July 10, 
1950, which allowed a peacetime air force of 502,000 
officers and men and 24,000 serviceable aircraft organized 
into a maximum of seventy combat groups plus separate 
squadrons. Ironically, this authorization came two weeks 
after the outbreak of the Korean War. Only three weeks 
later, on August 3, Congress suspended this limitation, 
which had really been a goal for the Air Force, and USAF 
strength thereafter was adjusted to needs far transcending 
those of peacetime. 

The internal organization of the Air Force was estab- 
lished by law in the Air Force Organization Act of 1951, 
approved on September 19, 1951. The act made the 
Secretary of the Air Force responsible for all Air Force 
affairs and gave him the necessary authority and assistants 
to carry out his responsibilities. It provided for the Ai 


AIR FORCE Magazine « August 














sagussesaanpmntacenaaennanteriaptanamenctubhssaneeaberammette sanunsnaconnes.s:antcangctsecee 



















































THE AIR STAFF, HEADQUARTERS UNITED STATES AIR FORCE 


gen- 



























































































e al- October 10, 1947 

~ for 

‘gan- 

ands 
< _ | Director of Supply & Services | 

- e 1 Brig. Gen. Lyman P. Whitten | 
e oo 

ense, Special Weapons Group 

rce— Maj. Gen. William E. Kepner 

* : i. 2 Director of Air Installations | 

k of on — PF] Brig. Gen. Robert Kauch | 

‘KO : 

Deputy Chief of Staff 

e. — — Materiel —. 

\ the te? 3 Lt. Gen. Howard A. Craig 0 : te | 

AAF Air Adjutant General _ : irector pathne “neta & 

ture Col. Hugh G. Culton — TT : — was —— 

e of oe  rrr—“‘(C( #RNC Frederick M. Hopkins, Jr. 

ation - — 

inde- : - ; z 

the : _ Director of Research & 

nder ne Development . 
the — 2 . Maj. Gen. Laurence C. Craigie | 

ands 2 

work 


Secretary of Air Staff 
sup- yi OE Ss eS, SE Guided Missiles Group Director of Training & 
rseas : Brig. Gen. -_ Requirements 
eat ; William L. Richardson Maj. Gen. Earle E. Partridge 
most 
s Air < 
h ac- — Deputy Chief of Staff Director of Plans & 
F the Load Operations _ _ Operations 

Lt. Gen. Lauris Norstad Maj. Gen. Otto P. Weyland 
orces Chief of Staff 


) Air 
en. 
ands, Gen. Carl Spaatz Air Communications Group 


elop- i Brig. Gen. — 
jont & Vice Chief of Staff Francis L. Ankenbrandt 
Gen. Hoyt S. Vandenberg 9 [7 

d no i 
ition, 
yroad _ | Assistant Vice Chief of Staff Director . Administrative 
- Brig. Gen. William F. McKee _- : oie Berar a 
a Deputy Chief of Staff 


ntage -—{ Personnel & Administration 
‘perl- Lt. Gen. Idwal H. Edwards 


ined, Director of Personnel 
th to § “| ‘Brig. Gen. John E. Upston 
m of 






























































Director of Intelligence 
Maj. Gen. George C. McDonald 




































































Air Board 
ction | Maj. Gen. Hugh J. Knerr 


d for 
sired. > Statistical Control 
ssage | : 1 Col. Chester W. Cecil, Jr. ; 
y 10, : 

2.000 


nized 
































arate ___ Air Inspector Air Comptroller Program Analysis 

= Maj. Gen. Junius W. Jones Lt. Gen. Edwin W. Rawlings Col. Prescott M. Spicer 
veeks 
ation, 
JSAF 4 
nding Cost Control Group Budget & Fiscal i 
Lt. Col. Walter I. Miller | Col. Robert S. Macrum E 



































estab- 
1951, 
e the 
Force 
stants 
e Air 




















a 





AIR FORCE Magazine * August 1957 
t V7 





SECRETARY OF THE AIR FORCE 
W. Stuart Symington 


DEPARTMENT OF THE AIR FORCE 
October 10, 1947 





Air Defense Command 
Lt. Gen. George £. Stratemeyer 








Air Materiel Command 
Gen. Joseph T. McNarney 








Air Transport Command 
Maj. Gen. Robert W. Harper 








Air University 
Maj. Gen. Muir S. Fairchild 








Bolling Field Command 
Brig. Gen. Burton M. Hovey 








Strategic Air Command 
Gen. George C. Kenney 











UNDER SECRETARY 
Arthur $. Barrows 











HEADQUARTERS 
UNITED STATES AIR FORCE 


Tactical Air Command 
Lt. Gen. Elwood R. Quesada 




















ASSISTANT SECRETARIES 
Eugene M. Zuckert 
Cornelius V. Whitney 











Air Proving Ground Command 
Brig. Gen. Carl A. Brandt 








Air Training Command 
Lt. Gen. John K. Cannon 








7th Air Force 
Maj. Gen. Ralph H. Wooten 








Alaskan Air Command 
Maj. Gen. Joseph H. Atkinson 








Caribbean Air Command 
Maj. Gen Hubert R. Harmon 








Far East Air Forces 
Lt. Gen. Ennis C. Whitehead 














United States Air Forces in Europe 
Lt. Gen. Curtis E. LeMay 
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Air Foree Organization Act of 1951 put internal AF organi- 
zation on legal basis. President Truman signs, with Gen. 
Vandenberg, Rep. Overton Brooks, and Secretary Finletiter. 


Staff organization, consisting of the Chief of Staff, Vice 
Chief of Staff, not more than five Deputy Chiefs of Staff, 
and such additional military and civilian members as the 
Secretary found necessary. The Chief of Staff was given 
command over the major commands and _ supervision 
over all other portions of the Air Force. Three major com- 
mands—Strategic Air, Tactical Air, and Air Defense—were 
established, and the Secretary was empowered to set up 
other commands and‘ organizations when necessary. The 
Secretary could abolish or consolidate the three major 
commands or establish new ones in time of emergency or 


war declared by the President or Congress. By granting 
broad discretionary powers to the Secretary, Congress 
guarded against the rigidity of structure that had some- 
times handicapped the activities of the Army and Navy 
in the past. The Air Force retained a degree of flexibility 
that made it possible to change and strengthen its organ- 
ization as circumstances might demand. 


The Washington Headquarters 


With sure hands that came from previous experience, 
Symington and Spaatz fashioned a sound and enduring 
organizational structure for the Air Force. Symington 
opened the Office of the Secretary of the Air Force in 
September 1947 with a nucleus of four officers and eleven 
civilians he brought with him from the Office of the 
Assistant Secretary of War for Air. Aided by an under 
secretary and two assistant secretaries, Symington made 
his office an effective agency for discharging his responsi- 
bilities and, in 1950, bequeathed to his successor, Thomas 
K. Finletter, a staff rich in knowledge and experience. 
The expansion of the Air Force after 1950 and its increas- 
ingly important role in the national security structure in- 
tensified the activities of the Secretariat and resulted in 
the addition of two more assistant secretaries and a num- 
ber of special assistants. By 1957 more than 500 military 
and civilian personnel were employed in the Office of the 
Secretary. 

Headquarters United States Air Force was new in 
name only, for there was no break in continuity from its 
previous existence as Headquarters Army Air Forces. Mili- 
tary and civilian personnel remained the same, and usually 
in the same jobs. In order to distribute the workload of 
the Chief of Staff more effectively, the staff structure was 
streamlined on October 10, 1947, to group most of the 
functions under a few key officers. This relieved the Chief 
of Staff of most of the administrative burden and per- 
mitted him to concentrate on the major problems of the 
Air Force, assisted by the Vice Chief and Assistant Vice 
Chief of Staff. 

At top staff level, under the Chief of Staff, were four 
Deputy Chiefs of Staff—Personnel and Administration, 


At USAF commanders’ meeting, ' 1949. Seated from left: Lt. Gen. George E. Stratemeyer, FEAF; Gen. George C. Ken- 
ney, Air University; Gen. Hoyt 8. Vandenberg, Chief of Staff; Lt. Gen. Ennis C. Whitehead, CONAC; Lt. Gen. John K. 
Cannon, USAFE. Standing, from left: Gen. Muir S. Fairchild, Vice Chief of Staff; Brig. Gen. Frank A. Armstrong, 
Alaskan Air Command; Maj. Gen. William E. Kepner, Air Proving Ground; Lt. Gen. Benjamin W. Chidlaw, AMC ; Brig. 
Gen. Robert F. Travis, Pacific Air Command; Maj. Gen. Gordon P. Saville, ADC; Maj. Gen. Robert M. Lee, TAC 3 Maj. Gen. 
Willis H. Hale, Caribbean Air Command; Maj. Gen. Laurence S. Kuter, MATS; Maj. Gen. Robert W. Harper, Air Training 
Command; Lt. Gen. Curtis E. LeMay, SAC; Maj. Gen. Leon W. Johnson, 3d Air Div.; Col. Sydney D. Grubbs, Hqs. Command. 
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Operations, Materiel, and Comptroller. Although the 
Comptroller did not officially become a deputy chief until 
1949, from the beginning he was the equivalent of one. 
Within their areas of interest, the deputy chiefs were re- 
sponsible for policies, plans, and programs, and they exer- 
cised broad supervision of USAF field commands engaged 
in activities related to their interests. The offices of the 
deputies remained quite small, for they discharged their 
functions through directorates under their control. 

This structure was based largely on considerations 
other than the traditional military ones. Rapid techno- 
logical advances, the greatly expanded role of logistics, 
and the increasing emphasis on fiscal management all com- 
bined to demand new and highly rationalized forms of 
organization. Changes in the headquarters. organization 
after 1947 were simply elaborations of the original struc- 
ture, giving recognition to new or enhanced functions. 
Among the most important of these were the establish- 
ment of the Office of the Inspector General, given a broad 
charter of activities in 1948, and the Deputy Chief of 
Staff, Development, in 1950. The special importance of 
guided missiles eventually led to the creation of an As- 
sistant Chief of Staff for Guided Missiles in April 1954. 
Two other offices—Installations and Reserve Forces—had 
already been placed at the Assistant Chief of Staff level 
and made directly responsible to the Chief of Staff. — 

From the beginning, the chief architects of the new 
organization—Spaatz, Vandenberg, Norstad, and Maj. Gen. 
William F. McKee, the Assistant Vice Chief of Staff—had 
intended that Headquarters USAF be a small policy- 
making and supervisory body, leaving operations to the 
field commands. Although this proved to be impossible, 
important operating responsibilities were decentralized to 
the Air Materiel Command, Air Research and Develop- 
ment Command, and Air Training Command. Con- 
scientious efforts were made to limit the size of the head- 
quarters, even during the expansion caused by the Korean 
War. Thanks largely to the policy of decentralizing opera- 
tions, in 1957 the Air Force headquarters in Washington 
was much smaller than that of either the Army or Navy. 

Probably the most important development affecting 
policy-making in the headquarters was the establishment 
of the Air Force Council in 1951. Composed of the Vice 
Chief of Staff, the five deputy chiefs of staff, and the 
Inspector General, the council had responsibility for draw- 
ing up Air Force policies and objectives, reviewing and 
approving programs, and giving guidance to the Air Staff. 
The council relieved the Chief of Staff of much of the 
detailed work of policy-making, presenting to him for 
approval only formal recommendations. This permitted 
the Chief of Staff to devote more of his time to inter- 
service and international problems. 

Still another device—the Headquarters USAF Command 
Post—served the Chief of Staff as the focal point for the 
direction of USAF field operations after it was set up in 
1950. Located underground, in the basement of the Penta- 
gon, it was the chief communications center of the head- 
quarters and a clearing house of the latest information 
for the Secretary of the Air Force and the Chief of Staff. 
The Air Staff also provided for an alternate headquarters 
in the field in the event the Pentagon was destroyed or 
made untenable in time of war. 

From Washington, Headquarters USAF directed the 
commands, which handled all of the activities of the Air 
Force. This absorbed the greater part of the time and 
energies of the Air Staff. But the task. of representing the 
Air Force at the seat of government became increasingly 
complex and required the services of an increasing num- 
ber of people in the Office of the Secretary and in Head- 
quarters USAF. Responsibility for the all-important budget 
and for relations with Congress, although centralized 
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under offices especially set up for the purpose, took much 
of the time of Headquarters and the Secretariat. 

In one form or another, the Air Force was represented 
at all of the top levels of the national security organiza. 
tion: the National Security Council, Operations Coordi- 
nating Board, Office of Secretary of Defense, Joint Chiefs 
of Staff, Central Intelligence Agency. In all, the Air Force 
had to maintain a remarkable network of relationships in- 
volving some 200 agencies and offices, mostly in Wash- 
ington. These relationships ran the gamut of administra- 
tive responsibilities, ranging from command _ through 
supervision and liaison to a purely informational relation- 
ship. 


Overseas Deployment 


The end of World War II did not terminate American 
political and military responsibilities in certain parts of 
the world. Occupation forces in Germany and Japan repre- 
sented most of our overseas military strength for a period 
after the war, but there soon developed other reasons for 
deploying additional forces overseas. 

The Truman Doctrine initiated a military foreign aid 
program which eventually included a large number of 
countries throughout the world and required a great deal 
of manpower and resources from the US military services. 
The continuing Russian threat to western Europe, driven 
home by the year-long blockade of Berlin, impelled the 
members of the Atlantic Community to form the North 
Atlantic Treaty Organization (NATO) in April 1949. As 
a leading member of NATO, the United States undertook 
to do its share—a large one—in defending western Europe. 
This required the dispatch of additional American forces, 
including strong USAF tactical air units, to Europe, where 
they were stationed in several of the NATO countries- 
principally Great Britain and France—in addition to Ger- 
many. 

After the United States drew the line against Com- 
munist aggression in Korea in 1950, there was a great 
buildup of Air Force strength in the Pacific. And the 
uneasy armistice after July 1953 required the continued 
presence of strong USAF forces in Korea and Japan. 

The air defense of North America assumed vital im- 
portance after the Russians demonstrated their ability to 
produce atomic and hydrogen bombs and _ long-range 
bombers. Because the arctic region appeared to offer the 
most likely routes for attack against the United States, 
the Air Force advanced its defense outposts as far to the 
north as possible. The Alaskan Air Command and the 
Northeast Air Command, in Canada and Greenland, be- 
came important links in the air defense chain stretching 
across the top of North America. 

The Strategic Air Command also reached out to over 
seas areas for advanced airfields from which its bombers 
could strike more quickly against any aggressor. Huge 
new bases in the United Kingdom, North Africa, and 
Spain greatly added to SAC’s bombardment capability, for 
even in 1957 most of its bombers did not have an inter- 
continental range. 

USAF overseas commands were parts of larger theater 
organizations. In December 1946, on the recommendation 
of the Joint Chiefs of Staff, President Truman ordered 
the overseas military forces to be organized as unified, 
or interservice, commands, with responsibility for land, 
sea, and air operations in each area under a single com- 
mander. The overseas air commands remained under 
Headquarters USAF for administrative and technical mat- 
ters, but they were under the operational control of the 
commander in chief of the unified command to which they 
were assigned. SAC units on duty outside of the United 
States were an exception; they remained under the com 
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mand of SAC. And SAC itself was regarded as a JCS 
command from December 1946, although the Joint Chiefs 
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Ns of Staff did not issue a formal directive to SAC until Direct successor to the mightiest of the AAF’s wartime 

rdi- April 1949. combat commands, the United States Air Forces in 

ial, The Air Force also participated in two international Europe (USAFE) settled down in the early postwar years 

bs commands—the United Nations Command in Korea and to the routine duties of an occupation air force in Ger- 

‘i the Supreme Headquarters Allied Powers Europe (SHAPE). many and Austria. From its headquarters in the spa town 

ak. As the Air Force grew in strength in Europe and NATO of Wiesbaden, near Frankfort, USAFE carried out the 

ie. placed greater and greater reliance on airpower as the demilitarization of the Luftwaffe, including destruction 

ugh major deterrent to aggression, it was logical that an air of its equipment. A decade later the wheel had made a 

Bl officer should eventually succeed to the command of full turn, and it became USAFE’s mission to provide 
SHAPE, originally held by Gen. Dwight D. Eisenhower equipment and assistance for a new German Air Force. 
in 1951-52. In November 1956, Gen. Lauris Norstad of The demobilization of US military forces after V-J 
the US Air Force became Supreme Allied Commander, Day reduced USAFE to a shadow; by mid-1948 it had 
after almost six years of experience in Europe in high dropped to fewer than 20,000 officers and men and a 

BR command positions, including that of Deputy Supreme handful of combat units. The Russian blockade of Berlin 

er Allied Commander. helped to turn the tide in the opposite direction, and ad- 

i In the years after 1945 the strength of the overseas ditional forces were dispatched to Europe. USAFE’s 

7 r air commands ebbed and flowed in accordance with strength grew steadily as it assumed responsibilities for 

foe changing conditions and strategic concepts. But regardless providing tactical air forces for NATO and for a host of 
of their size, these commands were a pledge of American other duties stemming from American rearmament. These 

aid determination to resist aggression wherever it might occur duties included direction of the Berlin Airlift in 1948-49; 

a throughout the world. They were the farthest-advanced ferrying large numbers of aircraft to countries receiving 

Jeal line of American defense, and their evolution is worthy mutual aid assistance; training pilots and maintenance men 

alt of examination. for these countries; and furnishing support to SAC units 
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TOTAL AIRCRAFT INVENTORY IN THE AAF AND USAF—JUNE 1945 TO DECEMBER 1956 

































































70 T gee 
68,400 
65 
60 
55 : 
50 
= not include aerial targets and drones 
= 40 : 
: i 28,417 
| 134,195 e 
| | 23,465) \ 24,536 
30 : | | 
25,283 23,604 , 
25 ee 
|20,968 
20,805) | h9.oaa| | 249 
































1945 1946 1947 1948 1949 1950 


on training missions to Europe and North Africa. The 
command eventually stretched from the big depot at 
Burtonwood in the west of England to the air-conditioned 
base at Dhahran, in the Saudi Arabian desert. 

The quickened pace of the NATO buildup after 1950 
led to the reestablishment by USAFE of the Third and 
Twelfth Air Forces in January 1951 and the creation of the 
Seventeenth in April 1953. In 1957 these three air forces 
had control of all USAFE combat units—fighter, fighter- 
bomber, light bomber, and reconnaissance—while troop 
carrier units operated under the 322d Air Division (Com- 
bat Cargo). The combat units of the tactical air forces 


were allocated to one or another of the major international - 


air commands established under SHAPE. 

In the United Kingdom the Third Air Force, in addi- 
tion to its tactical mission, also supported SAC’s 7th Air 
Division, stationed in England. From its headquarters at 
Ramstein, Germany, the Twelfth Air Force directed the 
operation of all USAFE tactical air units on the European 
continent. The Seventeenth Air Force was responsible for 
the Mediterranean and North African areas, including 
support for SAC’s 5th Air Division in Morocco. 

Largest of the Air Force’s overseas commands, USAFE 
had more than 79,000 officers and men at the beginning 
of 1957. Under a succession of able commanders, includ- 
ing Lt. Gens. John K. Cannon, Curtis E. LeMay, Lauris 
Norstad, and William H. Tunner, at one time or another 
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USAFE conducted US Air Force activities in most of 
the thirty-five countries included in its area of respon- 
sibility. 

Far East Air Forces 


The only USAF command to engage in combat after 
World War I, the Far East Air Forces (FEAF) had ad- 
ministrative and logistical responsibility for all Air Force 
activities westward from Hawaii to Japan, Korea, For- 
mosa, the Philippines, and Indochina. It confined its 
sphere of operations, in the main, to Japan and Korea, 
and from 1945 to 1957 its headquarters was at Tokyo. 
For its operations in Japan and Korea it answered to the 
Far East Command, a unified command for which the 
Army acted as executive agent. To this major outpost of 
American airpower, the Air Force assigned some of its 
best commanders: Gen. George C. Kenney, World War Il 
commander of FEAF, Lt. Gens. Ennis C. Whitehead and 
George E. Stratemeyer, and Gens. Otto P. Weyland, Earle 
E. Partridge, and Laurence S. Kuter. 

FEAF’s largest air force—the Fifth—acted as the occu- 
pation air force in Japan. In 1950 the Fifth moved for- 
ward to Korea, where it ruled the air over the battlefields 
and up to the Yalu River until the armistice was signed 
in 1953. Other FEAF subcommands included the 315th 
Air Division (Combat Cargo), which airlifted more than 
three million passengers and one billion pounds of high- 
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priority cargo during the Korean War; the Japan Air 
Defense Force, which protected Japan while the Fifth 
fought in Korea; and FEAF Bomber Command, which 
controlled the B-29s that bombed North Korea during 
1950-53. FEAF carried out its responsibilities in other 
areas of the Pacific through additional subcommands in 
the Philippines, the Marianas, the Ryukyus, and Hawaii. 
It also helped organize and train the air forces of Korea, 
Nationalist China, Japan, Thailand, and the Philippines. 

After the end of the Korean War, the United States 
gradually reduced its forces in Japan and Korea, as na- 
tional policy came to be based increasingly on the deter- 
rent effect of strategic airpower. Also, the continued pres- 
ence of American troops after the return of Japanese 
sovereignty created a sensitive situation in Japan that 
could best be minimized by reducing our forces. Accord- 
ingly, the Department of Defense dissolved the Far East 
Command on July 1, 1957, and placed all military forces 
in the Pacific under the Commander in Chief, Pacific 
Command (CINCPAC), a unified command for which the 
US Navy acted as executive agent. FEAF moved its 
headquarters to Hawaii in 1956-57, where CINCPAC had 
been ever since World War II, and exercised control of 
all US Air Force units in the Pacific from there. 

On July 1, 1957, the historic name of Far East Air 
Forces was changed to Pacific Air Forces. The Fifth 
Air Force remained in Japan, from where it also directed 
units in Korea and Okinawa. The 315th Air Division 
(Combat Cargo) in Japan and the Thirteenth Air Force 
in the Philippines were other major subcommands. Through- 
out its farflung domain—the millions of square miles of 
the Pacific that stretched from Hawaii to the continent 
of Asia—FEAF had a strength of some 60,000 officers 
and men at the beginning of 1957. 


Alaskan Air Command 


In the 1920s, Billy Mitchell had singled out Alaska 
as an area of great strategic importance to the United 
States and urged that it be strongly fortified. Japanese 
assaults on the Aleutians in the early years of World War 
II confirmed Mitchell’s theory that Alaska could serve 
as a springboard for attack on the United States. In the 
years after the war, Alaska took on still greater importance 
because its proximity to the Soviet Union made it a 
natural air route between Siberia and North America. 

Since the possibility of large-scale ground operations 
in the Arctic was unlikely, Alaska became primarily an 
air theater, and the Air Force directed the unified Alaskan 
Command, set up in December 1946. The theater’s air 
mission continued to be the responsibility of the Alaskan 
Air Command (AAC), which succeeded the wartime 
Eleventh Air Force in December 1945. Known in mili- 
tary vernacular as a “cold-weather” command, AAC cov- 
ered an area stretching from the Yukon to the Bering 
Sea and from the Arctic Ocean to the end of the Aleutians, 
thousands of miles to the southwest. 

AAC’s mission was threefold: to furnish early warning 
of attack on the United States by means of an extensive 
radar and communications system; to defend Alaska from 
the air; and to provide bases for retaliatory SAC aircraft. 
Its varied functions included cold-weather experimenta- 
tion and testing; air rescue in collaboration with the 
Navy; support of geological expeditions, polar research, 
map surveys, and other scientific work. The enormous 
difficulties of flying under arctic conditions required a 
continuing program to overcome such problems as high 
winds, drifting snow, permafrost, and tundra. Scientists 
at the Arctic Aeromedical Laboratory, at Ladd AFB, 
searched constantly for new equipment and procedures 
to withstand the rigors of ice and extreme cold. 

The AAC headquarters at Elmendorf AFB, just outside 
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Anchorage, operated through the 10th and 11th Air Di- 
visions. The two air divisions divided their areas of 
defense by an arbitrary line roughly paralleling the Alaska 
Range. On September 1, 1956, AAC came under the 
operational control of the Commander in Chief, Conti- 
nental Air Defense Command. This was one of the steps 
toward consolidating responsibility for continental air 
defense under a single authority. 


Northeast Air Command 


As the possibility of air attack on the United States 
via the polar regions became technically feasible, the 
northeast approaches to the American continent took on 
an importance comparable to the northwest approaches 
via Alaska. Just before World War II the United States 
began developing bases in Newfoundland, Labrador, and 
Greenland, which it used chiefly for ferrying and anti- 
submarine operations during the war. By January 1951 
the importance of the région to the air defense of the 
United States had led to the establishment of the North- 
east Air Command (NEAC) under the unified Northeast 
Command, for which the AF acted as the executive agent. 

NEAC’s mission was to defend the northeast approaches 
of the United States and Canada against air attack and 
to provide air-base and route support for SAC, MATS, 
and other friendly forces in the -area. The command 
worked closely with the authorities of Canada and Den- 
mark, within whose territory the radar network and all 
NEAC bases were located. 

NEAC increased its strength and built new air bases 
and enlarged existing ones. The great air base at Thule, 
only 900 miles from the North Pole, had an important 
role in Air Force strategic plans. A cold-weather com- 
mand, also, NEAC faced the’ same problems of operations 
in the Arctic that plagued the Alaskan Air Command. On 
April 1, 1957, the Northeast Air Command headquarters 
went out of existence, as the Continental Air Defense 
Command completely integrated under its control all 
elements in the area involved in the defense of North 
America. The 64th Air Defense Division took over the air 
defense mission for the area, and SAC took over the 
remaining missions and most of the bases. 


Caribbean Air Command 


The strategic significance of the Caribbean declined 
after World War II, as the fulcrum of potential world 
conflict moved far to the north. As a result, the Carib- 
bean Air Command, set up in July 1946 as a successor 
to the wartime Sixth Air Force, remained the smallest 
of the Air Force’s overseas commands during the decade 
that followed. 

Although its prime mission was defense of the Panama 
Canal Zone and the approaches thereto, the Caribbean Air 
Command devoted much of its effort to helping the air 
forces of the nations of Latin America. The command 
furnished technical assistance to fourteen Central and 
South American countries, the eventual goal being to 
develop an inter-American defense system with standard- 
ized equipment, terminology, tactics, and techniques. In 
1947 the Caribbean Air Command established a technical 
training school at Albrook AFB, Canal Zone, which grad- 
uated 2,500 officers and airmen from eighteen Latin 
American countries during the next nine years. 

In addition to these activities, the command also gave 
considerable. time to administration of mutual defense 


- assistance, support of the Inter-American Geodetic Survey, 


disaster assistance, airlift operations, and mapping and 
charting surveys. To a greater extent than most US mili- 
tary commands overseas, it was able to engage in inter- 
national activities that promoted good will and friendly 
relations with other nations. 
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Alaskan Command , Commander in Chief 
Lt. Gen. Frank A. Armstrong 


Supreme Allied Commander, Europe 
Gen. Lauris Norstad 
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Continental Air Defense Command 
Commander in Chief 
Gen. Earle E. Partridge 








To Keep The Starfighter’s 


Radar Fire-Control On Target” 
RCA and LOCKHEED choose 


ROBINSON 


all-metal aff-|-Fifx mountings 









Farther. than man can see, faster than man can 
think, the Starfighter’s Radar Fire-Control detects 


and tracks the fast moving and elusive target. 
yy 


This more than human RCA detecting device, 
in the ship’s nose, is 150 pounds of high perform- 
ance and reliable electronic equipment. This 
equipment is completely supported in a minimum 
of space by the twin mountings which together 

~ weigh less than 5 pounds. 





Robinson engineered these mountings to pro- 
“==vide maximum/protection against take-off shocks, 
abrupt change of path, 4G sustained accelera- 
tion and temperature extremes. 
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Met-L-Flex fabficated wire cushions feature 
inherent damping and require no auxiliary fric- 
~ttmmnmtionedévices. These mounting assemblies provide 


quick release attachment to the airframe. 
Model 1660 


The twin mountings shown are simple, There are TWENTY-SIX other vital electronic devices protected 





light weight, rugged and possess __ by Robinson engineered mounting systems throughout the Lockheed 
INHERENT DAMPING. F-104 Starfighter — including the pilot's instrument panel. 





VIBRATION CONTROL IS RELIABILITY CONTROL 





AUGINSON AVIATION ING TELERGONO NJ: 0 


ST COAST ENG rer rc SANTA MONICA © CALIFOR 





F Where lives depend on 
Skill and Reliability 


Landing aircraft in heavy overcast takes the highest order 
of skill from pilot and controller — and equipment of 
utmost reliability. 


The Surveillance and GCA radars serving airports are 
designed for virtually continuous performance. In most 
of these radars you’ll find Raytheon magnetrons and 
klystrons—to insure utmost reliability. 


C.A.A. records show, for example, that the Gilfillan ASR-1 
radar at Boston gave 8,760 hours of performance with less 
than 1/10 of 1% involuntary downtime—proof of the 
reliability of the Raytheon tubes in this equipment. 


Raytheon is the world’s largest maker of magnetrons and 

a a ee klystrons and other microwave tubes—a major achieve- 
ment that has furthered its reputation for “Excellence in 
Electronics.” 


RAYTHEON MANUFACTURING COMPANY 


Waltham &4, Massachusetts 
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Trouble wasn’t spelled that night 





THANKS TO ALL-STEEL f 
DURABILITY! : 


; When someone inadvertently turned off 
the cooling system, it surely spelled trouble 
for this Jet Test Cell Silencer! 
It glowed cherry red (approx. 1500° F) 
d lit up the area like a christmas tree! 
although mufflers made with fibrous materials 
have been totally destroyed, inspection 
xt morning showed that the DURA-STACK 
p/unharmed, proving that — 
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“Moby Dick” high altitude research balloon being launched from a special protective trailer at Holloman. This balloon carries instruments 
up many miles. Small sized balloon alongside provides launch crew with information on surface wind velocity and direction. 


SCIENTISTS AT HOLLOMAN AIR DEVELOPMENT CENTER 
ARE OPENING DOOR TO OUTER SPACE 


Almost 4000 square miles of desert comprise the 
rocket and missile test range at Holloman Air Devel- 
opment Center near Alamogordo, New Mexico. In 
another sense, the test range is limitless, extending 
upwards to the reaches of space. It is one of Hollo- 
man’s missions to extend our knowledge of these 
extreme altitudes, to prepare man for life above the 
atmosphere—this in addition to extensive develop- 
ment and test work with missiles and similar weapons. 

Holloman is one of the centers of the Air Research 
and Development Command. In addition to perform- 
ing its basic mission, it works with other ARDC 
centers, and other government agencies and their 
industrial contractors in electronics, weapons, and 
upper atmosphere research. 

Undergoing tests at Holloman are surface-to-air 
and air-to-air supersonic missiles for intercepting hos- 
tile aircraft; air-to-surface missiles; surface-to-surface 
guided missiles, and many similar weapons. 


Instruments and biological specimens are carried 
skyward in experimental rockets and balloons at Hollo- 
man for studies of radio wave propagation at high 
frequencies; investigation of electrical characteristics 
of the ionosphere and composition and acoustical 
properties of upper atmospheres; studies of the inten- 
sity of radiation from the sun, from nocturnal space, 
and from the earth; studies of high altitude winds, 
and studies of the biological effects of cosmic radia- 


- tion and reduced gravity. This high altitude research 


is useful in the development of missiles, aircraft, and 
associated equipment. 

Gleaning this useful information is a long and dif- 
ficult business which draws upon the skills of thou- 
sands of civilian and military engineers and their 
many counterparts in private industry. The efforts of 
this small army of technicians will not only determine 
America’s ability to meet potential aggressors, but 
bring ever closer the coming Age of Space. 


This is one of a series of ads on the technical 


activities of the Department 


Defense. 


FORD INSTRUMENT Co. 


DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Island City 1, New York 


Beverly Hills, Cal. ° 


ENGINEERS of unusual abilities can find a future at FORD INSTRUMENT CO. Write for information. 


Dayton, Ohio 


Technicians in Ford Instrument’s gyro 
laboratory perform tests on subassem- 


bly from missile guidance system. 














Je 
3 
f 
* 
4 
$ 
3 
s 


THE 


Chapter 10. 





ESTABLISHMENT 


Roles and Missions 


the separation from the Army in 1947-48, they found 

that the National Security Act did not furnish an ade- 
quate guide to action for the new Department of the Air 
Force. Unlike the Army and the Navy, which had perma- 
nent legislation fixing their powers and composition, the 
Air Force had only the President’s Executive Order 9877 
of July 26, 1947, specifying the functions of the three 
services in general terms. It became clear that the lack of 
a clear-cut definitive statement of the mission of the Air 
Force vitally affected the plans and programs of all three 
services. Forrestal put the problem simply: “What is to be 
the use, and who is to be the user of air power?” 

The fundamental cause of disagreement among the serv- 
ices, and especially between the Navy and Air Force, could 
be found in the changing nature of warfare itself. The re- 
markable technological advances of the past and the enor- 
mous promise of the future pointed to a mode of warfare 
in which the air would be the dominant element. The Navy 
was acutely aware of the limitations on its air mission while 
mindful that the aircraft carrier was its prime weapon. The 
Army also saw a need to share in the airpower mission that 
promised to dominate the future. 

The disagreements among the services over missions came 
into sharper focus after the creation of the Department of 
the Air Force and the Office of the Secretary of Defense 
because of competition for funds allocated to the Depart- 
ment of Defense. The military services were aware that their 
future would be influenced in large measure by the divi- 


S Symington, Spaatz, and Vandenberg carried forward 


7 
Left: The traditional sharp delineation of roles and mis- 
sions according to the medium in which a service operates 
—air, land, or sea—has tended to become blurred under the 
impact of rapid technological advances in modern weapons. 


Right: B-36s over the Capitol. This big bomber was the 
object of a special congressional investigation in 1949. 
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sion of funds among them—and these funds were severely 
limited prior to the Korean War. After 1947, therefore, the 
defense dollar was one of the major facts of military life 
in Washington. 

At the heart of the differences between the Air Force 
and the Navy lay the role .of strategic airpower. Navy 
strategists challenged the capabilities of the long-range 
bomber and, on occasion, the very concept of strategic 
bombing itself. Air Force leaders considered large carrier 
task forces incapable of accomplishing long-range strategic 
air operations. In the Navy’s plans to build supercarriers, 
they foresaw the allocation of defense funds already too 
limited to permit the buildup of the Air Force to the mini- 
mum level for national defense recommended by the Presi- 
dent’s Air Policy Commission in 1947. 

Concerned by the harmful implications of the contro- 





versy, and aware that he would have to use his powers as 
Secretary of Defense to bring about agreement on the 
- delineation of missions, Forrestal held conferences with the 
Joint Chiefs of Staff at Key West, Fla., from March 12 to 
14, and at Newport, R. I., from August 20 to 22, 1948. 
Out of these meetings came clear-cut assignments of pri- 
mary responsibility for strategic air warfare to the Air Force 
and for control of the seas to the Navy. All of the services 
were assigned collateral functions, which meant that in 
carrying out its missions each service would seek maximum 
assistance from the other services. Adm. Louis E. Denfeld’s 
understanding was that the Air Force recognized that “the 
Navy will be able to make significant contributions to any 
Strategic Air Plan,” and General Vandenberg pledged that 
he would “seek out aggressively” contributions of the other 
services to Air Force functions. 

But the Key West and Newport agreements did not lay 
at rest the underlying causes of the controversy, although 
the statements of understanding by the participants were 
genuinely sincere and well intentioned. The competition 
for funds inevitably persisted and Forrestal’s successor, 
Louis A. Johnson, acknowledged in 1949 that it is “primarily 
over the apportionment of funds that disagreements among 
the services arise.” 

By 1949 the Air Force was forced to abandon its pro- 
gram for a seventy-group force, although Congress had 
voted funds in 1948 to begin a five-year aircraft-purchase 
program to equip such a force. When President Truman 
requested fiscal year 1950 funds sufficient for only a forty- 
eight-group force, this meant a cutback rather than an ex- 
pansion, because the Air Force had climbed to a total of 
fifty-nine groups in December 1948 from the low of fifty- 
two groups in 1946-47. And it appeared that further limi- 
tations on the defense budget would make it difficult to 
maintain even a forty-eight-group force. 


The B-36 Controversy 


Impressed with the importance of reducing the cost of 
national defense, Johnson ordered reviews of major pro- 
grams, including that for the construction of supercarriers. 
After a majority (Admiral Denfeld dissented) of the Joint 
Chiefs of Staff recommended abandonment of the project, 
Johnson canceled plans on April 23, 1949, for building the 
$188 million supercarrier United States. 

In April and May 1949 there circulated in press, con- 
gressional, and aircraft-industry circles an anonymous docu- 
ment charging that the new B-36 heavy bomber, in addition 
to being selected through corruption, did not have the per- 
formance characteristics claimed for it by the Air Force. 
Still another anonymous document in August charged that 
the Air Force had greatly exaggerated the effectiveness of 
strategic air warfare. The Committee on Armed Services 
of the House of Representatives investigated the B-36 
charges and, after extensive hearings, concluded in August: 

“There has not been . . . one iota, not one scintilla of 





















evidence offered thus far in these hearings that would sup. 
port charges that collusion, fraud, corruption, influence, or 
favoritism played any part whatsoever in the procurement 
of the B-36 bomber. There has been very substantial and 
compelling evidence that the Air Force procured this 
bomber solely on the ground that this is the best aircraft 
for its purpose available to the nation today.” 

This disposed of the corruption charges, and in October 
the committee resumed hearings on the other aspects of the 
“B-36 Case.” Uniformed Navy leaders aired the frustra- 
tions and fears that had beset them under the Department 
of Defense during the past two years. Essentially, their 
testimony constituted an indictment of strategic bombing 
as serving no useful purpose and as being morally wrong, 
Furthermore, they believed that the Air Force had made a 
mistake in the B-36 and that it had neglected both air de- 
fense and tactical air in its obsession with long-range 
bombers. By contrast, the carrier, and especially the super- 
carrier, was a necessary and vital weapon for the future, 

The Navy’s real concern was a budgetary one. SAC was 
expensive to maintain, and as long as it enjoyed a high- 
priority mission it would take a large share of the defense 
budget. Admiral Denfeld stated the Navy’s position: “Our 
concern is with arbitrary Navy reductions that impair or 
eliminate essential Navy functions.” But as Gen. Omar N. 
Bradley, Chairman of the Joint Chiefs of Staff, testified 
“the Air Force and the Army can make the same conm- 
plaint with equal or greater validity.” 

The Air Force answered the criticisms of the B-36 pro- 
gram to the satisfaction of most of the public and press. 
Under Symington’s leadership it responded with restraint 
to the charges against it and relied on the House Com- 
mittee on Armed Services to bring out the true facts. From 
the Air Force point of view, the entire episode served the 
useful purpose of directing the attention of Congress to the 
vital strategic issues involved and educating the public on 
the subject of airpower. 

The B-36 investigation did not settle the problem of the 
division of airpower between the Air Force and Navy any 
more effectively than had the Key West and Newport 
agreements. In spite of its criticism of the effectiveness of 
both the atomic bomb and strategic airpower, the Navy, 
as General Bradley pointed out during the hearings, had 
been arguing right along that it “should be permitted to 
use the atomic bomb, both strategically and _ tactically.” 
Limitation of the use of Navy air—the largest and most 
important combat element of the fleet—to antisubmarine, 
fleet defense, and amphibious operations would inevitably 
bring about a drastic reduction in size and operations of 
the Navy. 

On the other hand there was a positive aspect to the 
Navy position, and this was a sincere belief in the ability 
of carrier aviation to continue the proud tradition estab- 
lished in World War II. With a zeal fully equal to that of 
the Air Force, the Navy pressed forward with technological 
developments and operational concepts which it hoped 


Left: At congressional 
hearing in 1948. From 
left, Gen. Hoyt S. Vanden- 
berg, USAF Chief of Staff; 
Adm. Louis E. Denfeld, 
Chief of Naval Operations; 
Gen. Omar N. Bradley, 
Army Chief of Staff. 


Louis A. Johnson, 
Secretary of Defense, 


1949-50. 
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would make its carriers capable of all types of air operations. 


Dividing the Dollar 


It was inevitable that there should continue to be dis- 
agreement between two services as strongly dedicated as 
were the Air Force and the Navy. From the Air Force point 
of view, continued adherence to the so-called “balance-of- 
forces” ar “division-by-services” budget only compounded 
the difficulty. This was simply a three-way split of the 
money among the services so that each received roughly 
the same amount. Such a system of compromise, which 
could not make full allowance for rising costs of new 
weapons or for priorities among the missions of the services, 
might be damaging to the military posture of the United 
States. The Joint Chiefs could not always agree on mission 
priorities. It was often difficult, in view of new weapons 
and their capabilities, to define a truly balanced military 
force and set the priorities for achieving it. In terms of 
money, this meant that the Air Force mission was not re- 
garded as of any greater importance than those of the Army 
and Navy. 

But the Air Force felt that its mission was more impera- 
tive than that of the other services and that it required a 
larger share of defense funds to accomplish the missions 
for which it was responsible. The weapons of air warfare 
were changing more rapidly and radically than those of 
either land or sea warfare. Technological progress was revo- 
lutionary and the frontiers of aeronautical science almost 
limitless. Land aircraft, related weapons, and control sys- 
tems—always expensive items—were becoming more so. In 
a single decade after 1944 the cost of a heavy bomber in- 
creased from $500,000 for a B-29 to $8 million for a B-52. 

In the years following World War II the Air Force in- 
creasingly felt its responsibility for the military security of 
the United States. The rapid obsolescence of its equipment, 
to a greater extent than the other services, confronted it 
with the continuing dilemma of how to divide its limited 
funds between the needs of the present and the future. 
Because the threat of atomic aerial attack against the United 
States itself grew steadily from the time the Soviet Union 
exploded its first atomic bomb in August 1949, there was 
enormous pressure on the Air Force to maintain a force-in- 
being powerful enough to deter attack. At the same time, 
because of the technological progress of the Soviet Union, 
there was equally powerful pressure to make certain that 
the Air Force would continuously reequip its units with 
the most advanced weapons. And these weapons were still 
needed in quantity despite their great destructive power. 

Under these circumstances, the Air Force remained in a 
state of almost constant alarm because of appropriation 
ceilings that it considered too low to permit it to carry out 
its mission. The civilian and military leaders made repeated 
and anxious appraisals of the needs of the present versus 
those of the future. 

Korea helped resolve the dilemma of priorities, but.only 
tem orarily. Appropriations for the military services, which 
differ somewhat from new obligational authority, increased 
fron: $14.2 billion for fiscal year 1950, the year before 
Korea, to $47.3 billion for fiscal year 1951, and to $59.9 
billion for 1952. These funds went far beyond the needs of 
the Korean War because they also took into account NATO 
requirements and the growing military threat from the 
Soviet Union. Defense officials planned to build to a high 
plateau of preparedness and maintain it. 

On the eve of the Korean War the Air Force found itself 
in the difficult position of trying to maintain forty-eight 
wings with funds which it found sufficient for only forty- 
two combat-effective wings. During the Korean War, for 
the first time since World War II, it became possible to 
state military requirements and to have some assurance of 
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getting the funds needed to meet the goals. As the threat 
to American security grew during 1950-51, the Joint Chiefs 
of Staff approved first a goal of ninety-five wings and even- 
tually, in November 1951, 143 wings, to be reached by 
mid-1955. 

The end of the Korean War in 1953 brought a gradual 
reduction in military appropriations, which totaled $48.4 
billion and $33.7 billion for fiscal years 1953 and 1954, re- 
spectively. The military requirements stated in 1951 were 
subjected to a “new look” by the Joint Chiefs of Staff and 
the National Security Council in 1953. As a result, the Air 
Force goal of 143 wings was temporarily replaced by an 
“interim” goal of 120 wings to be attained by the end of 
June 1956. In December 1953, President Eisenhower ap- 
proved a goal of 137 wings to be reached by the end of 
June 1957. Total defense appropriations of $29.1 billion 
for fiscal year 1955 and $31.4 billion for fiscal year 1956 
made it quite clear that if the Air Force goals were to be 
met, there would have to be a statement of priorities of 
missions among the services. 

That the chief threat to the security of the United States 
came from Russian atomic airpower and that the Strategic 
Air Command was our chief deterrent to attack were gen- _ 
erally accepted by Congress and the public. And at the 
higher levels of government it also came to be realized that 
airpower would have to be given a priority over other mili- 
tary missions in the allocation of funds. The progression in 
this direction, in terms of billions of dollars of new obliga- 
tional authority (a slightly different figure from appropria- 
tions), was as follows: 


For Fiscal Year Army Navy Air Force 
1950 4.2 4.1 4.7 
1951 19.4 13.5 15.9 
1952 21.6 16.1 22.3 
1953 13.6 12.5 20.3 
1954 13.0 9.4 11.4 
1955 pf | 9.7 11.6 
1956 7.1 9.6 15.7 
1957 78 10.4 17.7 


The increasing emphasis on airpower (both Air Force 
and Navy) is also revealed in the percentage of total mili- 
tary expenditures used for aircraft. From 4 percent in 
fiscal year 1947 and 5.9 per cent in 1948, the percentage 
rose to 18.1 in 1958, 22.9 in 1954, and 24.7 in 1955. The 
large increase reflected not only the expansion of air strength 
but also the cost of more frequent reequipping of units and 
the generally high and ever rising cost of aircraft and re- 
lated items. 


An Air Force for the Army? 


The priority given the Air Force after 1954 did not pro- 
vide as positive an answer to the question of who should 
use airpower as the Air Force had hoped. All three services 
sought for an answer that would assure each a viable role 
in the military establishment of the future. 

Because Korea was essentially a land war, the Army had 
expanded more than either the Navy or the Air Force and 
had exercised executive responsibility for fighting the war. 
Immediately after the war, the cutbacks in Army strength 
and functions seemed to presage a change in the Army’s 
position within the military establishment. Alone among the 
three services, the Army did not have a single major air 
mission. 

Army leaders adhered staunchly and with a great deal 
of logic to a strategic concept that envisioned airborne and 
land forces equipped with atomic weapons continuing to 
play a major part in future wars—especially those of the 
“brushfire” variety. To do this they would have to have 
adequate and effective tactical air support, including tac- 
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tical airlift. Many Army leaders did not believe that the 
Air Force was providing such air support. Their thinking 
included the corollary that the Army should have, if not 
its own tactical air force, at least the control of tactical 
aviation allotted to it by the Air Force. 

Before World War II the Army ground commanders had 
assigned to them their own air support units. But they had 
yielded this contro] to the Army Air Forces during the war, 
recognizing the desirability of concentrating forces instead 
of dispersing them. After September 1947, by agreement 
with the Air Force, the Army had continued to maintain 
a number of small specialized types of aircraft, some of 
which it had operated during the war as organic parts of 
ground combat units. At the Key West meeting in March 
1948 the services’ had agreed that the Air Force ‘should 
have the mission of furnishing close combat and logistical 
air support to the Army. 

During the B-36 hearings in 1949, General Bradley and 
Gen. J. Lawton Collins supported the Air Force against 
Navy allegations that tactical air support had been neglected 
by the Air Force since the end of World War II. There was 
strong criticism of the handling of USAF tactical airpower 
in Korea all through the war, but Gen. James A. Van Fleet, 
commander of the Eighth Army, stated in 1953 that tactical] 
air support in Korea had, on the whole, been satisfactory 
to the Army. Many ground commanders continued to feel 
that the Army should have exercised more control over the 
air units. They were supported in this belief by Marine and 
Navy critics, who argued that their own system of tactical 
air support was superior. 

The prospect of a return to a tactical air support con- 
cept thoroughly disproved in World War II, not to mention 
the loss of part of its tactical air function, alarmed the Air 
Force. Even before Korea the Army had begun to add to 
its small air fleet, which was intended for use within the 
battle zone. During the Korean War, impressed by the con- 
tribution of its small aircraft to the mobility of its forces, 
the Army had greatly increased the number of its liaison 
aircraft and helicopters. These planes tended to grow larger 
in size as well as number. In order to avoid duplication of 
forces and to provide guidance for the future, the Secre- 
taries of the two services concluded a series of agreements 
during 1951 and 1952. The last of these, a memorandum 
signed by Secretary of the Army Frank Pace and Secretary 
of the Air Force Thomas K. Finletter on November 4, 
1952, placed a limit of 5,000 pounds on all Army aircraft 
except helicopters and more clearly defined the ground 
support functions of the aircraft of the two services. This 
agreement somewhat enlarged the Army’s role, especially 
its transport and medical evacuation functions in the 
combat zone. 

The Pace-Finletter agreement did not lessen the pressure 
within the Army for more and larger Army planes and for 
an extension of Army air responsibilities beyond the im- 
mediate liaison, observation, transport, and aeromedical 
evacuation duties. Army spokesmen, both officially and 
unofficially, held that the Air Force was not doing enough 
for tactical air support of the Army. They believed that 
their new mobile atomic forces would need more air trans- 
port than the Air Force could provide. The Army attitude 
was reinforced late in 1953 when the Air Force reduced its 
planned troop carrier wings from seventeen to eleven as 
part of its readjustment from the 143- to the 137-wing 
program. 

The inability of the two services to see eye to eye on 
the Army’s use of aircraft continued as the Army added to 
its air fleet, particularly helicopters. After long and care- 
ful study of the problem, Secretary of Defense Charles 
E. Wilson issued a memorandum on March 18, 1957, 
which superseded while reaffirming most of the provisions 
of the Pace-Finletter memorandum specifying the use of 
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aircraft by the Army. Within the battle zone, normally 
extending about 100 miles each way from the front lines, 
the Army could operate aircraft for the following purposes: 
command, liaison, and communications; observation, recon- 
naissance, fire-adjustment, and topographical survey; airlift 
of Army personnel and materiel; aeromedical evacuation. 
Helicopters could have a maximum empty weight of 20,000 
pounds; all other Army aircraft were not to exceed 5,000 
pounds empty. Specific exceptions to the limitation might 
be granted by the Secretary of Defense. As a “basic ob- 
jective,” the Army should develop planes with the “capa- 
bility of operations from unimproved fields.” The mem- 
orandum confirmed the role of the Air Force in strategic 
and tactical airlift, tactical reconnaissance, interdiction of 
the battlefield, and close combat air support. In an earlier 
memorandum on November 26, 1956, Wilson had sug- 


gested that the development of guided missiles for close’ 


support of Army field operations would permit a reduction 
in the tactical air strength of the Air Force and asked the 
Joint Chiefs of Staff to study the subject and make recom- 
mendations. 


The Guided Missile Era 


Long before 1956, the services had begun to realize that 
the development of guided missiles would have a profound 
effect on their missions. Efforts to arrive at understandings 
on this point dated back to World War II. As progress 
accelerated after 1950 and the era of the guided missile 
appeared to be much closer than had been thought pos- 
sible in the 1940s, competition among the services became 
keen. They appeared to be proceeding on the general 
principle that the developer of a weapon could use it, 
although there were agreements for mutual use of certain 
weapons. This could easily result in all three services per- 
forming the same functions. Secretary Forrestal’s question 
of 1948 could be rephrased to ask, “Who is to develop and 
who is to be the user of guided missiles?” 

Once again it became necessary to seek definitions of 
responsibilities in order to avoid duplication and make 
the most effective use of the limited funds and technical 
resources available. All of the services tended to push 
their developmental work to the logical extremes. The Air 
Force and the Navy, because of their broader air missions, 
had an advantage over the Army in the variety of missiles 
they required. But the Army, too, gradually broadened 
its missile development and, by 1955, announced progress 
on a so-called intermediate-range ballistic missile (IRBM) 
of 1,500 miles. At the opposite extremes from this missile 
were the short-range tactical and air defense missiles and 
the long-range intercontinental ballistic missile (ICBM). 

The Air Force projects included ground-to-air, air-to- 
ground, air-to-air, and ground-to-ground guided missiles. 
In this last category fell the intermediate-range and long- 
range strategic missiles. Over long-range missiles the Air 
Foree had exclusive jurisdiction, and its projects included 
air-breathing pilotless aircraft like the Snark, as well as the 
ballistic types—Atlas and Titan. The Navy developed mis- 
siles in all of the same fields except the intercontinental 
ballistic missile. The Army developed ground-to-air and 
ground-to-ground missiles. The duplications, therefore, 
were mainly in the ground-to-air and the intermediate- 
range missiles. The competition among the services was 
heightened by the greater emphasis on ballistic missiles 
in 1954-55 and the President’s action in the fall of 1955 
which gave the ballistic missile program the highest na- 
tional priority. 

The Joint Chiefs of Staff and the Secretaries of the 
services could not arrive at agreements that were satis- 
factory to all. For this reason, in his memorandum of 
November 26, 1956, Secretary of Defense Wilson clarified 
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the responsibilities of the services for developing and 
using guided missiles. He distinguished between point air 
defense of specified geographical areas—cities and vital 
installations—and area defense—interception of enemy at- 
tacks far from and without reference to cities or installa- 
tions. He assigned to the Army responsibility for point 
defense and, therefore, the development, procurement, and 
manning of land-based surface-to-air missiles with a 
horizontal range of 100 nautical miles. The Air Force 
would have similar responsibilities in providing and using 
land-based missiles for area defense. The Navy retained 
responsibility for ship-based air defense weapons. 

Wilson directed the Army to limit development and 
use of surface-to-surface missiles for close support of 


ground operations to a range of about 200 miles. Beyond — 


that limit, the Air Force would provide and employ tactical 
air support missiles. He further directed that the Army 
would not “plan at this time for the operational employ- 
ment of the intermediate-range ballistic missile or for 
any other missiles with ranges beyond 200 miles.” In 
addition to giving the Air Force sole responsibility for the 
operational use of the land-based IRBM, he confirmed its 
responsibility for use of the ICBM. The Navy continued 
its own approach to the development of -a ship-based 
IRBM. 


Toward Merger 


In 1956-57 the three services were still seeking to max- 
imize their existing missions. But forces at work in the 
opposite direction promised to bring about, at least in 
some measure, a greater unification of military effort— 
the underlying hope of the National Security Act. Chief 
among these forces was the tendency for the strategic 
concepts of all three services to converge on the same or 


similar weapon systems—most of them related to airpower, © 


and primarily in the form of guided missiles. This made 
it difficult, if not impossible, to draw absolute lines be- 
tween the missions of the services. 

It appeared to some that the overlapping missions and 
the service rivalries pointed to a need for merging of the 
armed forces. In June 1956, General Spaatz (Ret.) pro- 
posed a single chief of staff and a general staff for the 
three armed forces. At the same time, Thomas K. Finletter, 
former Secretary of the Air Force, called for a single armed 
service in one uniform, with a single chief of staff and 
a general staff. This represented the ultimate in unification, 
and some senators regarded it as a wholly unacceptable 
approach to unification because, among other reasons, it 
might concentrate too much power in the hands of the 
military. But a ranking officer of the Air Force, Vice Chief 
of Staff Gen. Thomas D. White, saw merit in the idea 
of a single service and expressed his belief that the military 
services would “move toward more complete unification.” 
Because most of the support for more unification came 
from people connected with the Air Force, opponents 


The composition of the Joint Chiefs 
of Staff after August 15, 1957. From 
lefi, Army Chief of Staff Gen. Max- 
well D. Taylor; Marine Commandant 
Gen. Randolph McC. Pate; USAF Gen. 
Nathan F. Twining, Chairman; Chief 
of Naval Operations Adm. Arleigh A. 
Burke; USAF Chief of Staff Gen. 
Thomas D. White. 
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looked on the idea with suspicion and tended to interpret 
it to mean that the Air Force expected to dominate the 
military establishment of the future. Certainly, at the 
end of the first decade of unification, it appeared that 
in the name of greater economy and efficiency, there would 
be further actions to merge duplicating functions of the 
services, if not the services themselves. 

One of the major efforts toward unification of functions 
was in the field of transportation. MATS, which repre- 
sented a merger of Navy and Air Force agencies, had been 
organized in 1948 as a unified command under the Secre- 
tary of Defense, with the Air Force as executive agent. 
But within a few short years the Navy and the Air Force 
were once more operating some transports under their 
own control. Although it, too, had a great need for airlift, 
the Army could not operate transports, except in the im- 
mediate battle area, and had to rely on MATS and the 
Tactical Air Command. 

In a major step in December 1956, Secretary of Defense 
Wilson ordered the Navy and Air Force to transfer to 
MATS more of their large transports, including the equiva- 
lent of four groups of USAF heavy troop carriers. Transfers 
of additional transport planes from both services were 
planned, and it seemed that MATS would acquire the 
strength to carry out effectively its prime mission of sup- 
porting all three services in the event of war. The steps 
toward further integration of the air transport function 
during the closing days of the first decade of unification 
probably foreshadowed even more positive moves toward 
the same goal in the years ahead. 

The pressure of events—specifically the growing long- 
range striking power of the Soviet Air Force—had resulted 
in the establishment on September 1, 1954, of a joint 
command with effective control over all available military 
forces for defense of the United States against air attack. 
The Continental Air Defense Command (CONAD), head- 
ed by a USAF general, included elements of the Army, 
Air Force, Navy, and Marine Corps, with the USAF Air 
Defense Command and the Army Antiaircraft Command as 
its chief components. The Department of the Air Force 
exercised executive control over CONAD. 

At the end of its first decade of independent existence, 
the Air Force stood on the threshold of a new order of 
airpower. During the ten years, it had succeeded in keep- 
ing its mission substantially intact. It had maintained that 
land-based airpower, with certain exceptions (especially 
the Marines), was indivisible, and the executive and 
legislative branches of the government as well as the 
public had generally agreed. To some civilian and military 
leaders in 1957 it seemed logical that the new order of 
air warfare, based on guided missiles and atomic energy, 
might well transcend the missions of all three services 
and lead to their eventual merger. The Air Force felt 
confident that in any event airpower would continue 
to play its role as the main military instrument of national 
policy. 
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Strategic Air Command— 


The Deterrent Force 


HE leaders of the Army Air Forces came out of World 
[we II convinced that their long-cherished faith in 

strategic bombardment had been vindicated by the 
record. Their conviction was borne out by the final judg- 
ment of the United States Strategic Bombing Survey: “Allied 
airpower was decisive in the war in western Europe. . . . It 
brought the economy which sustained the enemy’s armed 
forces to virtual collapse, although the full effects of this 
collapse had not reached the enemy’s front lines when they 
were overrun by Allied forces.” And enemy leaders like 
Albert Speer, the German production chief, and Premier 
Kantaro’ Suzuki of Japan testified feelingly to the decisive 
tole that strategic bombardment had played in the defeat 
of their countries. 

No accurate assessment of exactly how much strategic 
bombardment contributed to the defeat of Germany and 
Japan is possible. Not even the leaders of the AAF claimed 
that victory could have been won by strategic bombard- 
ment alone within the framework of the war as actually 
fought. But as a test of the theories of the major prophets 
of airpower—Mitchell, Andrews, Douhet, and Trenchard— 
World War II proved to be more than adequate. If it did 
not prove them right beyond question, it demonstrated that 
it was only a matter of time before they would be wholly 
correct. 

Armold and Spaatz, architects of the mighty bomber 
forces which wrecked Germany and Japan, insisted that 
American airpower of the future be built around the stra- 
tegic air arm. It was fitting that Spaatz, the wartime com- 
Mander of the AAF’s strategic air forces in both Europe 
and the Pacific, should have the satisfaction of establishing 
the Strategic Air Command on March 21, 1946. That it 
came only five weeks after he succeeded Arnold as com- 
manding general of the Army Air Forces betokened his 
determination to brook no delay. 

The selection of Gen. George C. Kenney as the first 


SAC’s strength and its weakness. It has the best trained 
pilots and crews in the world, has trouble keeping them. 
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commander of SAC was also a measure of the command’s 
top priority. Second only to Spaatz among combat leaders 
of the AAF, Kenney reacted to his new job with charac- 
teristic vigor and competence and devoted the next two 
and a half years to building SAC into an effective fighting 
force. 

When Kenney opened his headquarters at Bolling Field, 
Washington, D. C., early in the spring of 1946, his assets 
were not only meager but pitifully inadequate. It was ap- 
propriate that the first two air forces assigned to SAC 
should be the Fifteenth and the Eighth, but, aside from 
the names, they bore little resemblance to the great stra- 
tegic air forces that had dealt Germany such terrible blows 
during World War II. Between them they could muster 
only nine bombardment groups and two fighter groups. 
The bombardment groups were equipped with B-29s and 
B-17s, and there were even two-engine B-25s in the com- 
mand’s inventory. The fighter groups had World War II 
P-47s and P-5ls. Among the 600 aircraft assigned to the 
Strategic Air Command, there were only three jet planes— 
P-80 Shooting Stars. 

The command’s mission was to be prepared to conduct 
long-range operations in any part of the world at any time, 
but its ability to do this in 1946 fell so short as to be al- 
most negligible. The B-29s could not attack intercontinental 
targets from the United States, and the B-17s were already 
obsolescent. Nor were there adequate bases overseas to 
be used in an emergency. Even in the United States there 
were not enough base facilities to accommodate the larger 
bombers. But this was still not the whole picture. De- 
mobilization had ripped the organizational fabric of most 
of the units into shreds, and they could not muster enough 
combat and ground crews to be classed as effective com- 
bat groups. 

In itself, SAC could hardly be regarded in 1946 as the 
deterrent to aggression that its creators had intended it 
should be. But the United States also possessed the atomic 
bomb, and even though the means of delivering the bomb 
on the target were limited at best, the lesson of Hiroshima 
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Top left, first of SAC’s three 
commanders, Gen. George C. 
Kenney, took over in 1946. 


Above, Gen. Curtis E. LeMay 
guided SAC destinies for al- 
most nine years, until 1957. 


Left, Gen. Thomas S. Power 
came from ARDC to succeed 
LeMay as SAC commander. 





and Nagasaki remained fresh and unmistakable. The bomb 
was undeniably a strategic weapon, and it was logical that 
SAC should be the first command to be given the respon- 
sibility of using it in time of war. At the time it received 
the responsibility, on May 1, 1946, SAC had only one 
unit—the 509th Composite Group at Roswell Field, N. M.— 
capable of delivering atomic weapons. Fortunately, the 
509th, which had dropped the atomic bombs on Japan, 
happened also to be capable of sustained combat opera- 
tions—the only such group in SAC at the time. It would 
serve as the nucleus around which SAC would build an 
all-atomic striking force. 

Although SAC consistently received top priority among 
the Air Force’s combat commands from the beginning, 
this was not an overriding priority. Like the rest of the 
Air Force in the postwar years, SAC lacked planes, bases, 
equipment, and trained men. Like the others, it had to 
learn how to do its job in spite of inadequate resources. 

When Lt. Gen. Curtis E. LeMay succeeded Kenney as 
commander of SAC in October 1948, the command stood 
on the threshold of a rejuvenation of strength and spirit 
to which LeMay himself would contribute a great deal. 
One of the most experienced and successful bomber com- 
manders of World War II, LeMay had displayed unusual 
originality and daring as a strategist and tactician during 
the air assaults on Germany and Japan. In the longest 
tenure of major command in the history of the Air Force— 
1948 to 1957—LeMay became uniquely identified with 
SAC. Both a leader and a driver of men, he impressed on 
the command his own singlemindedness of purpose and 
iron resolution. His insistence on the highest standards of 
readiness and performance eventually gave the command 
the élan and the pride of service that have always distin- 
guished the great military forces -of history. 

In November 1948, a month after taking over SAC, 
LeMay moved his headquarters from Andrews AFB, near 
Washington, D.C., to Offutt AFB, at Omaha, Neb. This 
was a more central location from which to control the 


command that grew into a global air force during the next 
half-dozen years. 


Buildup of Strength 


From the beginning, SAC urgently needed to be mod- 
ernized and expanded, but the Air Force did not have the 
resources to do this until 1950. Few of the sixteen bom- 
bardment and five fighter groups on hand by the end of 
1947 were fully manned or operational, even though the 
number of planes had almost doubled during the year and 
personnel strength had gone up to 50,000. The B-29s had 
become the backbone of bomber strength, and the com- 
mand inventory included 120 F-80 jet fighters, but these 
were not really the stuff of which strategic airpower could 
be built. The F-80s could not qualify as escort fighters 
because they lacked range, and before the end of 1948 
they were all transferred to the Continental Air Command, 
The first of the F-84 Thunderjets, a fighter with higher per. 
formance than the F-80, became available to SAC during 
1948. At the end of the year, SAC had only two fighter 
wings, one equipped with F-51s and the other with F-84s. 
By this time the wing had replaced the group as the basic 
self-contained combat unit, and the Air Force measured its 
strength in wings rather than groups. 

During 1948 the first improved postwar bombers—the 
B-50 and the B-36—arrived in the combat wings. The B-50 
had greater speed and combat radius than the B-29 but 


~ was essentially an advanced model of the Superfortress. 


The B-36, on the other hand, was the largest bomber in 
the world with a range approaching that of the intercon- 
tinental bomber about which air leaders had been dream- 
ing for a generation. Later versions were greatly improved 
by the addition of four jet engines to the six reciprocating 
engines that normally powered the B-36. The increased 
power gave the plane greater speed and altitude and un- 
questionably prolonged its effective life. 

The addition of B-36s to its bomber fleet permitted SAC 
to form three heavy bombardment wings by the end of 
1949. The B-29s, the very heavy bombers of World War II 
days, had been downgraded to medium bombers after the 
war, and the B-50s also fell in this category. The guides 
to classification included combat radius of action as well 
as size although, to be sure, the combat radius usually 
increased with the size of the plane. The eleven medium 
bombardment wings were all equipped with B-29s and 
B-50s. SAC also had two fighter wings and three strategic 
reconnaissance wings. 

By 1950, SAC had grouped its strength under the Sec- 
ond, Eighth, and Fifteenth Air Forces. All had specialized 
missions: the Eighth operated medium and heavy bom- 
bers; the Fifteenth, medium bombers only; and the Sec- 
ond, reestablished in November 1949, reconnaissance 
planes only. Geographically, there were no clear lines 
between the air forces, so that the Fifteenth, from its head- 
quarters in California, controlled MacDill AFB in Florida, 
while the Second, from its headquarters in Louisiana, con- 
trolled Travis AFB in California. A reorganization early 
in 1950 divided the country into geographical regions, 
with the Second responsible for the eastern United States, 
the Eighth for the central, and the Fifteenth for the 
western. In addition, all three air forces contained both 
bombardment and reconnaissance units, giving them 4 
balance and flexibility they had not had before. 

Rearmament after June 1950 permitted SAC to reequip 
its bombardment units with jet aircraft much more quickly 
than would otherwise have been possible. The first B-47 
Stratojets arrived late in 1951 and were used to form new 
bombardment wings. The six-engine medium jet bomber 
had about the same radius as the B-29, but its performance 
in every other regard far exceeded that of SAC’s other 
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bombers. In 1953, B-29s and B-50s began going out of 
use as B-47s replaced them. By the end of 1954 all B-29s 
had gone, and by mid-1955 all B-50s were retired from 
bombardment units. In 1955 the huge B-52 Stratofortress 
all-jet heavy bomber arrived in SAC to begin replacing the 
B-36s, which had served their purpose well. Reconnais- 
sance versions of the two all-jet bombers also gradually re- 
placed the RB-50s and RB-36s, which had carried the 
burden of the reconnaissance mission. 

The Korean War and related events sped up the acquisi- 
tion of rights to overseas bases and the extension of direct 
SAC control to overseas areas vital to its operations. In 
the United Kingdom, where SAC bombardment units had 
been present most of the time since 1948, SAC was repre- 
sented by the 7th Air Division from March 1951, in Mo- 
rocco by the 5th Air Division from June 1951, and on 
Guam by the 3d Air Division from June 1954. The grow- 
ing importance of the overseas bases led to the estab- 
lishment in July 1956 of SAC’s first overseas air force—the 
Sixteenth—in Spain. The 5th Air Division came under the 
control of the Sixteenth Air Force in 1957. Also in 1957, 
after the dissolution of the Northeast Air Command, SAC’s 
Eighth Air Force took over direct control of a number of 
bases in Newfoundland, Labrador, and Greenland, in- 
cluding Thule. SAC’s acquisition of direct control over its 
major overseas bases gave it a completely global character 
befitting its mission. 

Fortunately, SAC’s over-all growth between 1950 and 
1957 was well balanced, including more modern aircraft 
and additional bases as well as more men and units. Per- 
sonnel strength increased from about 70,000 to almost 
200,000 (larger than the whole US Army in 1939) and 
aircraft from approximately 1,000 to more than 3,000. 
The number of combat wings grew from nineteen to fifty- 


one, but the’ loss of all six fighter wings during 1957 re- 
duced the total to forty-five wings. The growth in air 
refueling squadrons was correspondingly large. Men and 
units were not the full measure of the growth, for the air- 
craft strength of the heavy bombardment wings increased 
by fifty percent. Although the number of bases in the 
United States and overseas more than doubled, additional 
bases were still needed. The true combat effectiveness of 


_ SAC in 1957 in relation to 1950 was far greater than the 


inventory of aircraft and units would show. 
At the beginning of 1955, SAC undertook a number of 


‘measures to increase this effectiveness and decrease vulner- 


ability to attack. The strategic value of the northeastern 
United States as a base of operations against overseas tar- 
gets was stressed increasingly in SAC’s plans. Bombers 
taking off from New England instead of New Mexico, for 
instance, could reach their targets more. quickly and 
with fewer refuelings or stops, since they would be 
closer to begin with. In June 1955, SAC moved the 
Eighth Air Force headquarters from Carswell AFB, 
Tex., to Westover AFB, Mass. The Eighth took over re- 
sponsibility for bases, units, and personnel in the north- 
eastern part of the United States and moved additional 
bombardment wings into that area. 

In conjunction with this change, and for additional rea- 
sons, SAC planned to disperse its combat strength over a 
larger number of bases in the United States. There could be 
little doubt that SAC would be a priority target, probably 
even the No. 1 target, in the event of air attack on the 
United States. SAC’s bases, a number of which housed two 
whole bombardment wings, would be especially tempting 
targets. At the minimum, SAC needed one base for each 
bombardment wing and additional bases to which it could 
disperse its aircraft. Keeping too many bombers on a few 








Convair B-36, with 10,000-mile range, was long SAC’s pride. 
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Sleek Boeing B-47 Stratojet is SAC’s medium jet bomber. 


Boeing B-50 was refinement of World War II Superfortress. 








SAC’s new heavy, Boeing B-52, can fly faster than 650 mph. 
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bases became too risky to be ignored, and in 1957 a start 
was made toward dispersal. 

There was another important gain to be derived from 
more bases. A large base housing ninety bombers could not 
get its planes into the air as quickly as two bases housing 
forty-five planes each. And squadron airfields with only 
fifteen planes could cut the takeoff time to a bare mini- 
mum. In short, the speed with which SAC could get its 
bombers into the air might well mean the difference be- 
tween success and failure. More bases would certainly 
improve the chances of success. 


The Long Reach 


The most important factor in strategic bombardment has 
always been combat radius—the maximum distance a plane 
can fly to the target with a bomb load. This is usu- 
ally less than forty percent of combat range because 
provision must be made for time over the target and 
return to base. The chief problem of the “bomber 
boys” in the 1920s and 1930s had been to develop a plane 
with a long reach. Both the B-17 and B-24 of World ‘War II 
had a practical combat radius of some 600 to 800 miles, 
while the B-29 eventually got up to 1,600 miles during the 
war. These planes could not have carried out sustained 
strategic bombardment campaigns without bases in Eng- 
land and the Marianas. 

The need for an intercontinental bomber had been rec- 
ognized even before World War II, and the development 
of the B-36 had begun in 1941. But until 1949 the Air 
Force had to rely almost entirely on the obsolescent B-29, 
which obviously could not reach targets in Europe or Asia 
from the United States. How would SAC carry out its mis- 
sion if its planes could not fly to the targets and back? 
Even the B-36s, when they arrived, would not be able to 
reach all of the targets from bases in the United States. 
And since B-29s and B-50s would be in use for a number 
of years after 1948, something would have to be done to 
enable them to carry out their mission. 

The obvious solution was to get overseas bases. But there 
were few or none available where SAC wanted them. 
Alaska and the Far East, to which SAC had sent bombard- 
ment squadrons for brief training periods even before 
1948, were too far from the chief target areas. Germany 
and most of the European continent were too vulnerable. 
The increased sense of urgency imparted by the Berlin 
Airlift in 1948 helped bring about Anglo-American agree- 
ment for the construction of SAC bases in England. To 
provide for more flexible deployment of the bombers, the 
United States built additional bases in Morocco and Spain 
after 1950 by agreement with the governments concerned. 
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In the polar regions, the great base at Thule added another 
string to SAC’s bow. 

Bombardment units were not permanently stationed at 
the overseas bases. Housekeeping units maintained the 
bases, providing services to the bombers that came from 
time to time for training and orientation in the particular 
areas. These bases were the stepping stones between the 
home bases in the United States and the target areas. 

But overseas bases were vulnerable to attack, and many 
of them might well be destroyed before they could be used. 
To provide an alternative the Air Force turned to a tech- 
nique developed by the Air Corps a quarter of a century 
before—aerial refueling. In 1948, as part of a program to 
make all its bombers capable of in-flight refueling, SAC 
organized the first two air refueling squadrons and began 
flying practice refueling missions. The Lucky Lady II, a 
B-50A, dramatized the possibilities of this method when it 
made the first nonstop round-the-world flight between Feb- 
ruary 26 and March 2, 1949. The flight covered 23,452 
miles in ninety-four hours and one minute, and the plane 
was refueled in the air four times by B-29 tankers from 
the Azores, Saudi Arabia, the Philippines, and Hawaii. 
This flight helped greatly to develop advanced refueling 
procedures and to improve equipment. 

Initially, SAC used the British trail-line or gravity-flow 
system. In 1950, Boeing developed the flying boom, a tele- 
scoping aluminum tube that could be used up, down, or to 
either side. The boom system sped up refueling and therefore 
provided a much greater degree of operational flexibility. 

In the years after 1948, SAC greatly increased the num- 
ber of its air refueling squadrons, first using modified B-29s 
as tankers and later adding KC-97s. Later models of the 
KC-97 were also used as personnel and cargo transports. 
The B-47 and the B-52 created a refueling problem be- 
cause of the great difference in speed and altitude between 
the jet bombers and the tankers. SAC asked for jet tankers 
that could keep up with the latest bombers, and in 1957 
began receiving KC-135s—tanker version of the Boeing 
Model 707 jet transport. The KC-135 refueled planes at 
speeds of 500 miles an hour and at altitudes above 
35,000 feet. 

In 1955, SAC had thirty-six air refueling squadrons 
assigned as integral parts of bombardment wings. In a de 
parture from this practice, SAC organized two air refueling 
wings in 1955 and gave them geographical areas of respon- 
sibility, free of assignment to specific bombardment wings. 

With aerial refueling, SAC’s bomber fleet could reach 
targets anywhere in the world. The smaller B-47s, 
of course, needed more “drinks,” as the bomber crews put 
it, than did the B-52. The F-84 jet fighters also greatly 
extended their combat radius by aerial refueling. In August 










AIR FORCE Magazine « August 1957 






195 
lan 
leac 
and 


vid: 
sch 
B-4 
atir 
fly 

ing: 
eve 
ave 


refi 
to ¢ 
con 
nen 
dep 


in 
figh 
opr 
insi 


figh 
tars 
the 
bon 
of | 
moi 


SA‘ 
of f 


Wor 


exte 
Th 
at . 
Wit 
Ove 
dey 
as | 
pra 


B-2 
For 
plir 


AIR 















ther 


d at 

the 
rom 
ular 


the 


any 
sed, 
ech- 
tury 
n to 
SAC 
>gan 
Ls 
en it 
F eb- 
452 
lane 
from 
waili. 
ling 


flow 
tele- 
or to 
efore 
lity. 
qum- 
3-29s 
f the 
yorts. 
1 be- 
ween 
nkers 
1957 
peing 
es at 
bove 


rons 
a de- 
eling 
spon- 
vings. 
reach 
3-475, 
'§ put 
reatly 


ugust 
t 1957 





backbone of SAC’s refueling fleet, will 





Boeing KC-97 tanker (above), still the 


eventually be replaced by jet KC-135s. 


Right, Lucky Lady II refuels on training 
flight before round-the-world mission. 


Left, KC-135 jet tanker refuels a B-52. 


Mid-air refueling is now routine in SAC. 


1955, for instance, twelve F-84F's flew nonstop from Eng- 
land to Texas in ten hours and forty-eight minutes. The 
leader of the flight breakfasted at Sturgate, near London, 
and lunched with his family in Austin, Tex., the same day. 

Refueling attained precision status in the 1950s. Indi- 
vidual planes and mass formations alike were refueled on 
schedule, often in mid-ocean. The combat radius of the 
B-47 grew steadily, thanks to modifications, improved oper- 
ating techniques, and air refueling. By 1956 the B-47 could 
fly thrée times its normal radius with two or more refuel- 
ings en route. Refueling became a normal part of almost 
every long-range flight. Early in 1956, SAC planes were 
averaging almost 3,000 aerial refuelings per week. 

In 1957, SAC still depended on overseas bases and aerial 
refueling to give its bombers the long reach they needed 
to carry out their mission. And until the bomber with a 
combat radius of 6,000 or 7,000 miles or the interconti- 
nental ballistic missile came along, SAC would remain 
dependent on these auxiliaries. 


The Fighter Mission 


World War II experience over Germany firmly implanted 
in the-minds of Air Force tacticians the importance of 
fighter escort for strategic bombers faced with strong fighter 
opposition. For more than a decade after the war, SAC 
insisted on its own fighter units. 

The classic concept of fighter escort called for relays of 
fighters to escort the bomber formations to and from the 
targets. But the development of air defense systems and 
the growing superiority of the jet interceptor over the 
bomber in combat made it clear after 1950 that the day 
of the bomber formation was drawing to a close. Further- 
more, the jet fighter lacked the tactical combat radius to 
be a truly effective escort, given the conditions under which 
SAC bombers would have to operate. Finally, the number 
of fighters and advanced bases required for effective escort 
would be prohibitive. 

SAC applied to the fighter the same principle of radius 
extension that it had applied to the bombers. The F-84 
Thunderjet, its chief fighter of the 1950s, became adept 
at xerial refueling, and beginning in 1952, whole fighter 
Wings moved overseas with the aid of two or three “drinks” 
over the Atlantic or the Pacific. Although this remarkable 
development helped to make the fighters almost as mobile 
as the bombers, it did not make fighter escort much more 
practicable. 

In an effort to provide the bombers, especially the slower 
B-29s, B-50s, and B-36s, with some protection, the Air 
Force experimented with other possibilities. Wingtip cou- 
pling of bombers and fighters, which permitted the latter 
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to get a free ride part of the way, and the F-84 fighter 
riding into battle cradled in the bomb bay of the B-36 
were promising developments that were eventually over- 
taken by events. 

The major event was the replacement of the older 
bombers by the much swifter jets. The new planes changed 
SAC’s tactics for penetrating enemy territory. In place of 
flying in large and vulnerable formations, the fast B-47s 
and B-52s would fly singly or in small formations under 
cover of darkness or bad weather, relying on speed, de- 
ception, and evasive tactics to get them to the target and 
back. This spelled the end of the escort fighters. 

But SAC found other uses for them. In 1952 it directed 
that in the future the fighters would be equipped to use 
atomic weapons and employed as part of the strategic 
striking force. Their new mission included counterair oper- 
ations against airfields and aircraft, attacks against strategic 
targets, diversionary strikes, and other operations supple- 
menting the efforts of the big bombers. Like the bombers, 
fighter units rotated to England, Morocco, and other areas. 
For a while, the fighters had the task of helping defend 
SAC bases overseas, but they were looked on primarily 
as atomic fighter-bombers. 

Even before 1957 it became apparent that the fighters 
had no truly legitimate mission in SAC. They were essen- 
tially fighter-bombers, and while they could use atomic 
weapons, so could the planes of the Tactical Air Command, 
where the Air Force’s fighter-bombers were properly as- 
signed. Furthermore, in the event of war, the fighter- 
bombers of TAC would supplement the strategic air offen- 
sive wherever possible. It was only logical, therefore, that 
most of SAC’s fighter units should be transferred to TAC 
to strengthen the USAF fighter-bomber force. In 1957 the 
remaining SAC fighter wings were inactivated and their 
personnel used by SAC for other purposes. 


SAC’s Cold War 


SAC’s role as the deterrent force and, therefore, as the 
nation’s first line of defense, imparted a sense of urgency 
throughout the command. As the ability of the Russians to 
launch a nuclear attack against the United States increased 


‘after 1949, SAC’s importance as the shield of the Free 


World took on added meaning. Its ability to strike swift 
and overpowering blows against an aggressor became the 
paramount concern of its officers and men. They knew that 
there would be no time to get ready once the fighting had 
started. 

SAC’s mission required that in peacetime it behave as 
if it were at war. Obviously, there were limits to how far 
it could go in this direction, for it did not actually fly to 
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wartime targets or drop real bombs. But SAC’s training 
certainly became as demanding and realistic as was ever 
devised for a modern military force in peacetime, and its 
global scope was truly breathtaking. 

SAC demanded a remarkable degree of mobility and 
flexibility from its bombardment and fighter units. Men 
and machines had to be prepared to take off at any time 
for flights to overseas bases or for simulated bombing mis- 
sions. Whole bombardment squadrons and even wings had 
to be ready to pick up and move 5,000 or more miles away 
for a stay of days or months. And they had to take with them 
essential unit equipment and maintenance personnel. This 
meant a constant state of readiness throughout every unit 
of the command. 

Such a state of readiness did not exist when SAC carried 
out its first temporary overseas deployment in November 
1946. In order to get the necessary spares to support six 
B-29s in Germany for thirty days, the 43d Bombardment 
Group had to cannibalize other B-29s. Communication fail- 
ures across the Atlantic and inadequate weather information 
further complicated the flight, but the B-29s finally arrived 
at Frankfort, Germany, on November 17, four days after 
leaving Davis-Monthan AFB, Ariz. After twelve days of 
training activities, the planes returned to the United States. 
This mission helped convince SAC that its units should be 
deployed periodically to overseas bases for intensified 
training under simulated wartime conditions. 

Regular overseas ‘rotations began in 1947. Between 
May and October, a number of SAC bombardment 
squadrons spent a month each at Yokota Air Base, 
Japan, practicing their reconnaissance and bombardment 
skills in the Far East. SAC placed heavy emphasis 
on the polar regions, and its units flew to Alaska from 
where they carried out important mapping and survey 
flights. Other units also flew training and good-will flights 


to Great Britain, France, Holland, Belgium, Germany, and 
Italy, and a few individual planes reached Saudi Arabia, 

Within the United States, SAC’s units “attacked” such 
targets as New York, Chicago, and Kansas City. In the 
largest such mission during 1947, the command sent all of 
the B-29s it could put into the air—101—against New York 
City on May 16. 

During 1948, as bases became available in England, the 
emphasis on overseas training shifted to Europe. Two B-29 
groups each spent three months or more at bases in Eng- 
land, and one spent more than a month at Fiirstenfeldbruck 
in Germany. After more bases were secured, SAC began a 
program for regular rotation of bombardment units to 
Europe. Three other B-29 groups rotated to the Far East 
during the year, and many individual flights were made to 
other parts of the world. 

From 1948 on, the tempo of rotation and training flights 
increased steadily. Fifteen bombardment groups flew to 
European bases during 1949. The effectiveness of this inten- 
sive training was demonstrated in 1950 during the Korean 
War. Alerted on July 1, the B-29s of the 22d and 92d 
Bombardment Groups left the United States on July 5 and 
arrived two days later in Okinawa and Japan, respectively. 
They flew their first mission against the North Korean oil 
refinery at Wonsan on July 13. In all, SAC had four bom- 
bardment groups, a bombardment squadron, and a recon- 
naissance squadron operating over Korea in 1950. 

In spite of the Korean War, SAC continued to rotate its 
bombardment and fighter units to other parts of the world. 
The first mass jet fighter flights were made to England and 
Germany before the end of 1950. As new bases were com- 
pleted in England and Morocco, they became the chief 
overseas training areas for SAC’s units. Units continued to 
fly to Alaska, Guam, Greenland, and other areas also, but 
usually in lesser strength than to Europe. 


COMPOSITION OF A TYPICAL MEDIUM OR HEAVY JET BOMBARDMENT WING IN SAC 
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eS : - : ef 3 Bomb Squadrons, each with 15 B-47 aircraft. 
a ce 77 officers and 99 airmen per squadron. 
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Total number of wing personnel: Officers—410; Airmen—2243. 
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Combat crew consists of 2 AOB pilots and 1 Aircraft Observer-Nav- 








3 Bomb Squadrons, each with 15 B-52 aircraft. q 
| 173 officers and 243 airmen per squadron. 

| Combat crew consists of 2 pilot AOB (Off.); 2 Aircraft Observers- 
Nav-Bomb. (Off.); 1 Electronic Cntr/meas Officer; 1 Turret 
System Tech Gnr (Amn.) 

Total number of wing personnel: Officers—703; Airmen—4053. 
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SAC planes made more than 3,400 overseas flights during 
the first six months of 1954. The 92d Bombardment Wing, 
first complete B-36 wing to be deployed overseas, flew 
5,000 miles from Fairchild AFB, Spokane, Wash., to Ander- 
sen AFB, Guam, in October and spent ninety days on the 
island. By June 1955, SAC’s jet bombers and fighters were 
flying approximately 50,000 hours per month, and the rate 
was rising steadily. 

The deployments of 1955 were a far cry from the squad- 
ron and group deployments of 1948. In keeping with a 
commitment to NATO, SAC had to maintain bombardment 
wings at European bases at all times. As a result, whole 
wings, and sometimes two at a time, were deployed over- 
seas for thirty- to ninety-day training periods after 1950. 
C-124 strategic support squadrons, assigned to SAC, air- 
lifted the men and heavy equipment needed to maintain 
the units at the overseas bases. 

As General LeMay put it, “Moving an entire combat wing 
is comparable to picking up one of our major domestic air- 
lines, moving it across an ocean, and putting it back in 
operation all within a matter of hours. This is now accom- 
plished as a routine training deployment.” It was routine 
to the extent that each SAC unit normally moved to a base 
outside the United States for a three-month period of 
training and maneuvers annually. In addition, SAC planes 
flew to the far corners of the world on normal training 
missions. Obviously, such a scheme of deployment and 
training could operate only with a strong and mobile logis- 
tical system. 

Planes flew test bombing missions constantly, regardless 
of weather and time of day or night. From altitudes of 
eight miles and higher, the bombers attacked American 
cities again and again under conditions as nearly approach- 
ing the real thing as could be managed. Their targets were 
specific buildings or corners of buildings, not whole cities, 
for even with the atomic and hydrogen bombs there was 
still a need for precision bombing. The bomb runs were 
carefully charted and scored by radar bomb-scoring detach- 
ments in order to determine the degree of accuracy. ’ 

SAC participated in.most of the major atomic tests, be- 
ginning with Operation Crossroads in July 1946. During 
Crossroads, SAC provided bombers, photographic planes, 
and air logistic support for the task force off Bikini Atoll 
in the Pacific. This and subsequent tests permitted SAC to 
obtain accurate technical information that was vital to its 
effective use of atomic weapons. From time to time the 
command revised its plans, techniques, and operational 
procedures as a result of these tests. 

SAC’s potency as a deterrent force depended on its ability 
to deliver nuclear bombs on targets. From 1947 on, the 
command concentrated on adding as rapidly as possible to 
the number of planes and units that could drop the bombs. 
This involved aircraft modifications, provision of special 
equipment, and intensive training of combat crews and 
technicians. When the Korean War began, this program 
was still under way, and most of the earlier bombardment 
Wings sent to the Far East had only a limited ability to 
drop atomic bombs. In the years that followed, almost all 
of the bombardment and fighter wings acquired the capacity 
to use atomic weapons. The development of the thermo- 
nuclear bomb in 1952 required further adjustments of 
aircraft and training programs. In 1957, SAC had the 
ability to use both atomic and thermonuclear weapons on 
a mass scale. 

The importance of accurate navigation and bombing led 
SAC to start an annual bombing competition among its 
units in 1948. Picked crews had to make flights of thou- 
sands of miles and bomb visually and by radar from high 
altitudes. The success of the bombing competition resulted 
in the inauguration of the annual reconnaissance and navi- 
gation competition in 1952. According to LeMay, his crews 
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could find their targets with certainty, coming within fifteen 
miles of any place on earth by celestial navigation alone. 
Radar navigation could take them precisely to their targets. 

Still another competitive program yielded high dividends. 
This was the classification of bombardment crews into three 
categories of ability: “select,” “lead,” and “combat-ready.” 
SAC based the ratings on a highly sophisticated system of 
records of achievement by all crews. Awarding “spot” pro- 
motions to select crews, begun in 1951, stimulated compe- 
tition. If a select crew could not maintain the high standards 
of its rating, all members lost their promotions. Most of 
SAC’s crews in 1957 were composed of mature profes- 
sionals with an enormous amount of flying experience be- 
hind them. Under constant urging for higher performance, 
the crews worked harder and measured up increasingly well. 


The Human Factor 


Reaching and keeping the high standards of performance 
required by LeMay was not without its human cost. But 
an intensive flying safety program that emphasized accident 
prevention lessened the physical toll. The rate of aecidents 
per 100,000 flying hours declined steadily from fifty-four 
in 1949 to forty-one in 1950 and to an all-time low of nine 
in 1956. SAC made this fine record in spite of the continual 
addition of new types of planes, for which the accident 
rate was normally higher. The increasing proficiency of the 
aircrews themselves contributed greatly to the achievement. 

There was another human toll exacted by the mental and 
emotional stress of life in SAC. To the attitude of mixed 
exasperation and pride with which many officers and air- 
men viewed themselves, their activities, and their com- 
mand, they gave the name “SAC-happy.” The exasperation 
grew out of the tensions of living under a state of constant 
alert and flying frequent long-range flights. Flying at all 
hours of the day or night and frequent absences from home 
ranging up to three months further compounded this ab- 
normal situation. Normal home life proved difficult to main- 
tain, and both the flyers and their families suffered. Under 
these circumstances, the equivalent of combat fatigue in 
peacetime became a not uncommon phenomenon in SAC. 

Other conditions, not confined to SAC alone, also affected 
the morale of the command. Poor housing was often the 
last straw that led officers to resign and airmen not to re- 
enlist. Sometimes air and ground crews had to go as far as 
twenty miles from the base to find decent living quarters. 
Aside from the inconvenience, this created a serious opera- 
tional problem, for it meant that SAC’s planes might well 
be delayed in taking to the air in the event of an alert. 
Other conditions affecting morale included inadequate pay 
and allowances and inadequate medical care for depend- 
ents. 

Part of SAC’s hold on its men derived from the realiza- 
tion that the command was making a conscientious effort 
to remedy poor conditions. The men felt that LeMay and 
his staff cared about the well-being of all SAC people. And 
indeed SAC greatly improved living conditions on the bases, 
set up dependents’ assistance programs, provided outlets 
for individual interests in the form of flying clubs and hobby 
shops, and worked faithfully to secure better housing and 
pay. 

But over and above all material inducements there ex- 
isted a sense of dedication and mission among many of 
SAC’s people—ranging from the highest to the lowest—that 
kept them chained to their duties in spite of physical and 
mental hardships. Some cracked under the strain; some 
left before they cracked; others found the financial rewards 
of civilian life too tempting to resist. Those who stayed 
formed the hard core of professionals without which SAC 
could not endure. And for many of them the inspiration 
was that without SAC the nation might not endure. 
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THE MISSIONS 


Chapter R 





Air Defense 
of North America 


NY danger of an air attack on North America seemed 
A remote at the end of World War II. Only the United 
States possessed the atomic bomb and the means to 
deliver it. But Army Air Forces leaders knew that 
this American monopoly was temporary. They reasoned 
that even though it might be years away, any future war 
would undoubtedly begin with an air attack. And since the 
United States was not an aggressor nation, they assumed 
that it would have to be prepared to defend itself against 
a surprise attack. Continental air defense, therefore, would 
be an important function of the peacetime military estab- 
.lishment, and it would be a job primarily for the AAF. 
Discussion of defense during the first months of peace, 
however, was largely academic. Demobilization was the 
order of the day, and the AAF was quickly reduced to 
near-impotency. While its strength rapidly dwindled away, 
the AAF reorganized along functional lines in March 1946, 
establishing the Air Defense Command (ADC) as one of 
the three major combat commands. As the AAF’s striking 
arm, SAC received first call on the AAF’s limited man- 
power and materiel. The Air Defense Command, assigned 
a variety of missions, would have to get along with as little 
as possible. 

ADC’s first commander, Lt. Gen. George E. Stratemeyer, 
had as one of his missions the organization and adminis- 
tration of the integrated air defense of the continental 
United States. This meant an early-warning radar network 
and weapons to intercept and destroy attacking bombers. 
For the job, Stratemeyer had four understrength fighter 
squadrons and a single training unit equipped with a few 
World War II radar sets. In fact, the entire AAF did not 
have the means to fashion an effective air defense. And 
the relationship with the Army and Navy remained vague, 
awaiting the outcome of unification and the determination 
of roles and missions among the services. Stratemeyer’s 
tole as air defense commander would have to be one of 
training and planning. 


Radar acts as the electronic eyes of air defense, but human 
eyes are still needed to read and interpret the information. 
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Outside the AAF the absence of air defenses caused little 
concern. Most people believed that SAC and the atomic 
bomb, within limits imposed by the domestic economy, 
could be counted upon to deter potential aggressors. Other 
nations would obtain atomic bombs some day, but an air 
defense system could wait until then. 

Air leaders knew better. British experience in World 
War II had shown that it took time to build an air defense 
system. And while the United States remained virtually 
defenseless, the Russians were building copies of the 
American B-29 good enough to make one-way attacks on 
the United States with high-explosive bombs. Even though 
the American atomic monopoly might last for years, the 
AAF believed that a temporary air defense system was 
necessary for training as well as defense. 


The Temporary Expedients 


After 1947 the newly independent US Air Force was in 
a stronger position to push its air defense views and to 
begin to set up at least a minimum system. Late in 1947 
it approved a plan—known as Supremacy—for an aircraft 
control and warning (AC&W) network for the United 
States and Alaska. The proposed network would consist of 
411 radar stations—374 of them in the United States—and 
would cost nearly $400 million. In December the Air Force 
gave General Stratemeyer formal responsibility for the air 
defense of the United States in an emergency. And, imthe 
following March at the Key West Conference, the Joint 
Chiefs of Staff assigned to the Air Force primary respon- 
sibility for continental air defense. 

Meanwhile, the need for an effective air defense was 
forcibly brought home by events in Europe. With Russian 
support, Communists seized power in Czechoslovakia in 
February 1948. By March 5 the situation looked serious 
enough to prompt Gen. Lucius D. Clay, the American mili- 
tary governor of Germany, to warn that World War III 
might break out with “dramatic suddenness” at any moment. 
With war seemingly so close, General Spaatz ordered ADC 
to establish air defenses in the northeast and northwest 
sections of the United States and in Alaska. 
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Left, Lt. Gen. George E. 
Stratemeyer, first com- 
mander of Air Defense 
Command as part of CON- 
AC. 


Right, Maj. Gen. Gordon P. 
Saville who in 1948 de- 
cided the crying need was 
radar for early warning. 


Far right, Lt. Gen. Ennis 
C. Whitehead, took over the 
reconstituted ADC in 1951. 





The attempt to carry out this order underscored the pre- 
carious state of continental air defenses. Only one radar 
station was in operation in the United States. In Alaska, 
four radar sites operated for a few hours each day. The 
rest of the scanty equipment and the handful of men allo- 
cated to air defense were on a standby basis. To strengthen 
this feeble system, the Air Force sent one fighter group 
and additional radar sets to Alaska, while a second fighter 
group moved to McChord AFB, Wash. 

By mid-April the immediate crisis was over. As a result 
of ADC’s frantic efforts, a semblance of an air defense had 
been set up in the Northwest and in Alaska. In the North- 
east, several World War II radar sites had been reoccupied. 
Although barely a beginning, Headquarters USAF directed 
ADC to retain the skeleton systems and to set up a similar 
one in the region of Albuquerque, N. M., an important 
atomic energy center. 

While ADC tried to create an active air defense, Head- 
quarters USAF sought funds to begin construction of the 
air defense system outlined in plan Supremacy. Despite 
Army and Navy concurrence, Congress adjourned in June 
1948 without considering the plan. 

This meant that Supremacy could not be considered 
until the next session of Congress, six months later. In fact, 
it seemed doubtful that Congress would approve in 1949, 
or even later, such an expensive program. In the summer 
of 1948, Headquarters USAF established an Air Defense 
Division, headed by Maj. Gen. Gordon P. Saville, a top air 
defense expert, to study the problem. Assuming that Con- 
gress would not approve any expenditure as large as that 
called for in Supremacy, the Air Force compromised. 
Saville’s group decided that the most urgent need was radar 
for an éarly-warning network. 

The division prepared the Modified program, which Sav- 
ille presented to Secretary of Defense Forrestal late in 1948. 
It called for only $86 million to build a Permanent System 
of seventy-five early-warning radar stations and ten control 
centers in the United States and Alaska. These eighty-five 
installations, to be operational by 1952, would be equipped 
with obsolescent but usable radar sets already on hand and 
others of more advanced design that were on order. No 
new money, therefore, would be required for equipment. 

Congress provided the funds for this compromise pro- 
gram in 1949. Although the radar coverage would still not 
give adequate protection against future threats, the Air 
Force could at least begin construction of air defenses for 
the important Northeast, Northwest, California, and New 
Mexico areas. 

Since the completion date for the Permanent System lay 
several years in the future, the nation still remained vir- 
tually defenseless. To provide some protection in the mean- 
time, the Air Force decided to expand the meager tem- 
porary network set up early in 1948. With no new funds 
available, the Air Force asked permission to divert money 
appropriated for other purposes to construct a temporary 
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network, known as Lashup, in California and in the vital 
northeastern and northwestern sections of the nation. For 
this purpose, the Air Force proposed to use government- 
owned lands as radar sites. 

In August 1949, the Russians exploded an atomic device. 
The US monopoly was broken. The need for an effective 
round-the-clock system of air defense was becoming acute. 
Early in 1950 the Air Force gave priority to manning and 
equipping fighter and radar squadrons to extend the oper- 
ating hours of the system. It also began to disperse its 
fighter-interceptor squadrons over more bases, and-it started 
building the Permanent System toward an earlier comple- 
tion date. The forty-four stations of the Lashup system 
were rushed to completion by mid-1950. 

The Korean War dispelled any remaining doubts about 
the need for an effective air defense, but it did not bring 
about any overnight improvement. Further strengthening 
of continental air defenses began in the latter part of 1950. 
ADC used reservists recalled to active service to under- 
take full-time operation of the radar network. The number 
of fighter aircraft was greatly increased by calling Air 
National Guard units into active service. And, of great im- 
portance, the President authorized the air defense com- 
mander to begin actual interception of unknown aircraft. 

It was clear that the air defense mission was too big and 
too important to be run as a vest-pocket operation, as was 
actually happening. This situation was the result of organi- 
zational changes dating back to December 1, 1948, when 
the Air Force had reduced both ADC and TAC to the level 
of “operational” commands under the new Continental Air 
Command (CONAC) headed by Stratemeyer. All units were 
assigned to CONAC, and the air defense mission also passed 
to the new headquarters. All ADC and TAC units were 
under one commander who could use them as the situation 
demanded for either air defense or tactical air missions. 
In the event of an air attack on the United States, there 
would be a more closely integrated fighter force on hand 
and under central direction. 

ADC itself had been abolished on September 1, 1949, in 
favor of an Eastern Air Defense Force and a Western Air 
Defense Force. Both reported directly to CONAC’s new 
commander, Lt. Gen. Ennis C. Whitehead, the World War 
II leader of the Fifth Air Force. Like his predecessor, 
Whitehead could not give full attention to air defense be- 
cause he was also responsible for other important missions, 
including tactical air. 

These conflicting pressures within CONAC were relieved 
in December 1950 when the Air Force separated the com- 
mand into its major component parts. Tactical Air Com- 
mand reemerged on December 1. Air Defense Command 
again became a major command on January 1, 1951, with 
headquarters at Colorado Springs, Colo. CONAC retained 
the mission of supervising the reserve components of the 
Air Force. 

ADC took over the two air defense forces, the fighter 
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units, the AC&W groups and the radar squadrons, and all 
of the other USAF units with the primary duty of air de- 
fense. For the first time, a USAF command had the sole 
mission of air defense of the United States. Later in 
the year, Congress specified in the Air Force Organization 
Act of 1951 that an air defense command should be 
one of the permanent major commands of the Air Force. 


Components of the Air Defense System 


Construction of the Permanent System, begun in 1950, 
made slow progress. Following the outbreak of the Korean 
War, the Air Force attempted to speed up the construction 
program, ‘but strikes and radar equipment shortages delayed 
completion of the network. Although construction work 
was finished in 1952, the seventy-five radar stations of the 
Permanent System were not fully operational until April 
1953. The temporary Lashup system was gradually dis- 
mantled as the Permanent System came into operation. 

The Air Force realized that a major weakness of the 
Permanent System would be its inability to warn of the 
approach of low-flying aircraft. Radar equipment to remedy 
this defect. was under development, but in the meantime 
the Air Force would have to depend upon the eyesight of 





Civilian volunteers of the Ground Observer Corps donate 
freely of their time to fill gaps in the radar network. 
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ground observers. In February 1950, Headquarters USAF 
authorized a Ground Observer Corps (GOC). 

Composed of volunteers, the GOC depended for success 
largely upon public interest. From its inception, GOC re- 
cruiting lagged badly, and interest was difficult to sustain. 
By 1957 the corps consisted of more than 15,000 ground 
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observer posts (about two-thirds the number required) 
manned by nearly 350,000 volunteers. The Canadian 
Ground Observer Corps, which worked closely with its 
American counterpart, had 80,000 volunteers. About seventy 
percent of the posts in the. United States were considered 
active (operational at least two hours each day), while a 
few more than ten percent of the posts were on twenty- 
four-hour duty. Despite strenuous efforts, in 1957 the GOC 
remained an uncertain but necessary element in the air 
defense system. 

Once detected by radar or ground observers, approaching 
aircraft had to be identified. Identification by electronic 
equipment would be the most effective means, but ADC 
had no reliable successor to the compromised World War II 
identification system (Mark III). Without electronic iden- 
tification in its interim air defense system, the Air Force had 
to devise some other method of distinguishing between 
friend and foe. 

As early as 1948, ADC began to use flight information 
furnished by the Civil Aeronautics Administration and the 
MATS Flight Service to keep track of aircraft flying over 
critical areas. From this meager beginning, a vast system 
for correlating the flight plans of all aircraft was set up and 
given legislative sanction. In general, the system depended 
on a number of air defense identification zones around the 
nation’s borders. All pilots entering or leaving these zones 
had to file flight plans unless they were in very slow and 
low-flying aircraft. By this means, friendly aircraft were 
accounted for at all times; aircraft which were not accounted 
for were investigated at once. This procedure became the 
chief method of identification for air defense purposes. 

For interception and destruction of hostile bombers, the 
fighter aircraft remained the best weapon. But in 1957 the 
Air Force still did not have the plane it wanted for air 
defense. While waiting for the “ultimate” aircraft, ADC 
used a number of “interim” interceptors. 

World War II experience emphasized the importance of 
all-weather operations in air defense, and development of 
all-weather interceptors became a prirhe requirement of the 
postwar period. As a replacement for the World War II 
Northrop P-61 Black Widow night fighter, ADC investigated 
two jet models—the Curtiss-Wright XF-87 and the Nor- 
throp XF-89. Meanwhile the North American F-82 Twin 
Mustang was chosen to replace the obsolete P-61. Some 
225 F-82s were in use by the end of 1948, but they were 
soon replaced, in turn, by the North American F-86 Sabre- 
jet day fighter and the early models of the Lockheed F-94 
Starfire. Although these aircraft strengthened the inter- 
ceptor force, they did not meet the need for all-weather 
planes that could fly under any conditions, day or night. 

The change-over to an all-weather fighter force began 
late in 1950, when ADC acquired improved versions of the 
F-94, In mid-1951 it began to receive early models of the 





Above, Northrop F-89D all-weather intercep- 
tor carries 104 rockets in its wing pods. 


Left, North American F-86D single-seat all- 
weather interceptor as it fires a _ rocket. 
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F-89 Scorpion, chosen over the XF-87. These aircraft were 
supplemented, beginning in 1953, by all-weather F-86Ds. 
By the end of 1954 the fifty-five squadrons of the inter- 
ceptor force were equipped with all-weather F-94C, F-89D, 
and F-86D aircraft. 

While these interceptors were coming into the fighter 
squadrons, the Air Force continued to develop aircraft it 
called “ultimate” because they were to be built around 
their own armament, intercept, and control equipment. In 
1951 it settled on a Convair model designated the “1954 
Interceptor.” But it became quickly apparent that this plane 
would not be operational before 1955 or 1956. Since this 
delay meant that still another interim aircraft was needed, 
the Air Force decided to produce a version of the Convair 
1954 Interceptor as the F-102A. But even the F-102A did 
not begin coming into ADC until 1956, and the ultimate 
fighter receded still further into the future. Although de- 
velopment of the ultimate fighters—the F-104 as well as 
the F-106 (redesignation of the 1954 Interceptor)—was 
progressing favorably in 1957, it appeared that they would 
not be ready for a few more years. 

Along with improved performance, interceptors devel- 
oped much greater destructive power. Most World War II 
fighters carried machine guns, as did most of the intercep- 
tors in use during the Korean War. Early models of the 
F-89 and F-94 carried cannon and some rocket projectiles. 
By the time the F-86D began joining the air defense sys- 
iem in 1953, air-to-air rockets had become the chief inter- 
ceptor attack weapon. Soon, rockets had been added to 
most of the all-weather interceptors. 

For the future, guided aircraft rockets and interceptor 
missiles appeared to have the most potential. In 1956, the 
F-89H and the F-102A appeared with the Falcon, a 100- 
pound air-to-air rocket with its own guidance system. These 
were to be followed by the more advanced interceptors 
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Lockheed F-94C all-weather interceptor is a direct descend- 
ant of the F-80, carries afterburner for added thrust. 


with their special weapon systems and, finally, by the 
ground-to-air interceptor missiles such as Bomare. In 1957, 
however, the air defense system still relied for the most 
part on manned interceptors armed with guided and un- 
guided missiles. 

Another major component of air defense, antiaircraft 
artillery, had remained with the Army when the Air Force 
became independent. On July 1, 1950, the Army Antiair- 
craft Command (ARAACOM) was established to control 
antiaircraft artillery as part of the continental air defense 
system. A month later the Army’s Chief of Staff, Gen. J. 
Lawton Collins, and General Vandenberg reached an agree- 
ment that served as the basis for joint cooperation in air 
defense. All antiaircraft units remained under Army com- 
mand, but they were placed under the operational control 
of the air defense commander. Such an arrangement, of 
course, required close cooperation at all levels of command. 

At the beginning, the Army had little to add to the air 


COMPOSITION OF A TYPICAL F-102A FIGHTER-INTERCEPTOR WING IN ADC 
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3 Fighter-Interceptor Squadrons, each with 25 F-102A aircraft. f 
52 officers and 364 airmen per squadron. ; 
Combat crew consists of one officer pilot. 
Total number of wing personnel: Officers—274; Airmen—2180. | 
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Convair F-102, supersonic all-weather interceptor, with 
delta-wing design and Hughes-built fire-control system. 


defense system. But the new command expanded rapidly, 
and antiaircraft units were stationed around most of the 
nation’s vital target areas. In 1957 the antiaircraft units in 
at least thirteen of these areas were equipped with the 
Nike, a radar-directed, short-range, ground-to-air guided 
missile. The other antiaircraft weapons on hand were 120- 
mm. and 90-mm. guns and the radar-controlled 75-mm. 
Skysweeper. In December 1956, Secretary of Defense 
Wilson decided to continue to vest in the Army de- 
velopment and control of short-range guided missiles. 
This meant that ARAACOM would continue to play an 
important role in the air defense of the United States. 

By mid-1954, a nationwide integrated air defense system 
had become a.reality. The Permanent System of early- 
warning radars was in operation, and a large interceptor 
force patrolled the skies. The Ground Observer Corps and 
antiaircraft units under ARAACOM had taken their places 
in the system. And furthermore, the Army and Navy had 
agreed to place at the disposal of the air defense com- 
mander in an emergency all forces of both services that 
could contribute to air defense. 


Extending the Radar Screen 


In spite of advances, the air defense system in 1954 still 
had a number of defects. Radar coverage was shallow and 
virtually nonexistent at low altitudes. Nor was there any 
early-warning coverage of the routes that an attacking force 
would most likely follow: over the seaward flanks and the 
polar regions. And on top of this, the entire system re- 
quired too much time to transmit and display the informa- 
tion gathered from the early-warning radar sites. 

Obviously, the nation could not afford to cover the whole 
country with radar. As ADC’s commander, Gen. Benjamin 
W. Chidlaw, stated, complete coverage would require con- 
struction of an “impenetrable fence 10,500 miles long and 
eight to ten miles high around 3,000,000 miles of country.” 
The Air Force decided instead to expand the existing radar 
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Hughes GAR-1 Falcon guided air-to-air missiles, shown in 
launching position on the wing pod of an F-89H Scorpion. 


system into a “double perimeter” arrangement. Two lines 
of radars would be set up to protect the nation’s three most 
vital areas: the Northwest, California, and the Northeast 
(including much of the Middle West). This network would 
alert the air defenses so that enemy aircraft could be iden- 
tified, intercepted, and attacked before they reached their 
targets. Smaller areas of importance, such as Albuquerque- 
Los Alamos in New Mexico, would be given island-type 
defenses. Other early-warning sites would be placed along 
the northern border of the United States. Interceptors and 
antiaircraft artillery would be based where they could take 
utmost advantage of the radar information. 

Completion of this double perimeter system entailed a 
large expansion of the Permanent System network on land. 
To expand the network as rapidly and economically as pos- 
sible, the Air Force decided to use mobile ground radar 
sets as a substitute for costly permanent facilities. This 
Mobile program, which provided for about 100 radar sta- 
tions to be installed in three phases, was nearing completion 
in 1957. 

Mobile radars could increase radar coverage but they 
could not fill the gaps in the system or materially improve 
low-altitude surveillance. To correct these shortcomings, 
the Air Force approved the Gap-Filler program in January 
1954. As originally planned, this called for more than 300 
small automatic radar sets to be placed between the larger 
radar stations. Further modifications delayed the program, 
but in 1957 it was partially completed. 

The Air Force made greater progress in covering the 
most important approaches to the North American conti- 
nent. The USAF commands guarding the northwestern and 
northeastern approach routes—the Alaskan Air Command 
and the Northeast Air Command—were integrated into the 
continental air defense system in 1956-57. Earlier, Ameri- 
can negotiations with Canada led to an agreement in 1951 
for the construction of a chain of radar stations, known as 
the Pinetree Line, across southern Canada. Completed by 
the end of 1955, the Pinetree system consisted of about 
thirty radar stations, two-thirds of which were built by the 
United States. 

North of the Pinetree chain lay the vast expanse of 
Canada, reaching far up into the frozen Arctic. On the 
flanks of this immense area, the Alaskan Air Command and 
the Northeast Air Command stood guard against air attacks. 
But in between, the millions of square miles of unguarded 
air space over Canada offered likely avenues of approach 
to North America via the polar regions—the shortest air 
route between the Old and New Worlds. To maintain the 
first line of warning on the northern border of the United 
States was manifestly absurd when precious hours could be 
gained by having a warning line far to the north. 

After long consideration, the United States and Canada 
finally agreed in 1953-54 to build two lines of radars across 
Canada. One, the Mid-Canada Line, would be built along 
the fifty-fifth parallel by the Canadian government. The 
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other, the distant early-warning line, known as the DEW 
Line, would be built by the United States within the Arctic 
Circle. 

Behind the decision to build the DEW Line lay a period 
of intensive study and analysis of air defense by the Air 
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Force and the other services. As early as 1948, air defense 
planners had drawn a detailed plan for an early-warning 
line across Canada. Another study in 1949-50 concluded 
that continental air defense was inadequate and would not 
be substantially improved by the Permanent System then 
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being installed. At this point, the Air Force called on the 
Massachusetts Institute of Technology (MIT) to conduct 
a broad study of air defense. 

MIT formed Project Charles to make the study and later 
set up the Lincoln Laboratory to carry out the Charles 
recommendations and to work on improvements to existing 
radar equipment. The Charles report in 1951 confirmed 
the vulnerability of the nation to air attack. 

Spurred on by the Charles findings, the Lincoln Labora- 
tory organized the Summer Study Group in 1952. This 
special committee of prominent scientists, including Isidor 
I. Rabi, Jerrold R. Zacharias, Charles C. Lauritsen, Lloyd 
V. Berkner, and J. Robert Oppenheimer, reviewed the evo- 
lution and future development of continental air defense. 
The Summer Study Group’s report to the Department of 
Defense at the end of August immediately attracted a great 
deal of interest. 

Specifically, the Summer Study Group emphasized the 
inability of the nation to repel a surprise air attack. At the 
same time, the scientists believed that with three to six 
hours of early warning a strong air defense could be at- 
tained. This amount of early warning could be gotten by 
building a defense in depth northward, backed up by the 
double perimeter system then being installed. 

The most important element of the defense recommended 
by the Summer Study Group was the DEW Line, running 
along the sixty-ninth parallel and connecting with the Alas- 
kan Air Command.and Northeast Air Command radar net- 
works at either end. Building and equipping the DEW Line 
would cost an estimated $370 million, and maintenance an 
additional $100 million per year. The group believed that 
the DEW Line could be installed and placed in operation 
by the end of 1954. 

Although neither the Air Force nor the Department of 
Defense had officially approved it, the Summer Study Group 
report was presented to the National Security Resources 
Board (NSRB) in September 1952. Because of the dan- 
gerous situation indicated by the report, NSRB referred it 
to the National Security Council and recommended imme- 
diate construction of the DEW Line. The board believed 
that construction would require an initial appropriation of 
$1 billion to cover the next three or four years. 

The report of the Summer Study Group called for a 
crash program for construction of the DEW Line. Air Force 
leaders did not oppose the DEW Line as an element of the 
continental air defense system, but they agreed with the 
Department of Defense that the time was not right for its 
construction on a crash basis. The Air Force felt that de- 
velopment of the radar equipment needed for the DEW 
Line was not far enough advanced. Also, it believed that 
any available funds could be used more effectively to im- 
prove the air defense system then in existence. 

But the NSRB and other governmental agencies con- 
tinued to push the proposal. On December 31, 1952, Presi- 
dent Truman approved a National Security Council policy 
statement calling for construction of the DEW Line as part 
of a strengthened continental air defense system. Following 
President Truman’s action, Secretary of Defense Robert A. 
Lovett directed that the DEW Line be made ready by 
December 31, 1955. As a first step, the Air Force began 
testing equipment for the DEW Line in Canada during the 
arctic summer of 1958. 

While preparations were being made, the entire concept 
of the DEW Line became the subject of a lengthy public 
discussion. Conflicting reports of the cost were made public 
in 1953, with estimates running as high as $150 billion for 
installation and maintenance. The reasons for Air Force re- 
luctance to approve the crash DEW Line program were 
sometimes distorted. As often happens in a public debate 
On an important issue, sinister or selfish motives were at- 
tributed to those who strongly advocated or opposed con- 
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struction of the line. Some military leaders genuinely feared 
that the existence. of the DEW Line would give the Ameri- 
can people a Maginot Line psychology. The total effect of 
the public airing of the DEW Line issue may well have 
been harmful to national security. On the other hand, the 
increased public awareness of the danger of air attack on 
the United States was all to the good. The nation had be- 
come more air-defense-minded. 

Early in 1954 the government made the final decision to 
build the DEW Line. Construction began early in 1955 on 
a chain of early-warning radar stations sited along a 3,000- 
mile semicircle near the sixty-ninth parallel. The line in- 
cluded a few main stations to serve as operations centers 
and a number of smaller stations to fill the gaps. Except for 
a nucleus of military personnel at the main stations, the 
line was to be manned by civilian technicians. The Air 
Force worked toward a completion date of July 1, 1957, 
but at that time it appeared that the line would not be fully 
operational until 1958. 

The DEW Line, of course, could furnish only early 
warning of the approach of an attacking force. Such a force 
would still have at least up to 1,000 miles in which to 
maneuver before coming within range of the Pinetree radars 
in southern Canada. This gap was filled by the Mid-Canada 
Line along the fifty-fifth parallel, completed by the Cana- 
dians in 1957. 

In addition to the northward extensions of the Permanent 
System radar network, a seaward extension was needed to 
complete the double perimeter and to supplement the land- 
based network. Radar coverage could be extended sea- 
ward by three means: airborne early-warning and control 
(AEW&C) aircraft, picket ships, and “Texas Towers.” The 
Air Force decided to use a combination of the three. 

In 1951 the Air Force decided to organize AEW&C 
units. The Navy had developed the Lockheed Super Con- 
stellation as an AEW&C aircraft, and this aircraft—called 
RC-121 by the Air Force—seemed to meet the need. 





Bulges atop and below fuselage of this Lockheed RC-121 
early-warning aircraft contain some six tons of radar gear. 





DEW (Distant Early Warning) Line station, part of a 
3,000-mile chain of early-warning radar in the Arctic. 
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Above, Texas Tower off shore early- 
warning radar station, named for 
resemblance to oil-drilling platforms. 


These radarscopes are connected to 
an electronic computer which is 
part of the SAGE air defense system. 


Progress in filling Air Force requirements was slow—the 
first AEW&C squadron was not organized until October 
1953. In 1957 the Air Force had several squadrons in oper- 
ation off each coast as an integral part of the early-warning 
system. The Navy also operated three squadrons of AEW&C 
aircraft in the North Atlantic to extend radar coverage. For 
the future, the Air Force wanted planes superior in per- 
formance and equipment to the RC-121. 

Possible use of AEW&C aircraft by the Air Force had 
given rise to some difference of opinion with the Navy as 
to which service would furnish the aircraft. On the other 
hand, there had never been any doubt about who would 
provide picket ships for sea-based radar extension. The 
Navy obviously was best equipped to do so. In 1950 the 
Air Force asked for ten picket-ship stations, six for the east 
coast. But the Navy could not spare the ships at that time, 
and it was only in late 1952 that it placed the first picket 
ship on twenty-four-hour duty. The number of picket ships 
—mainly destroyer escorts—in operation increased rapidly 
thereafter. In 1957 the Navy had a number of picket-ship 
stations off each coast. All were scheduled to be equipped 
with Liberty-type tsansports. 

The third device for extending coverage seaward was 
the man-built radar island. In the summer of 1952 the 
Lincoln Laboratory proposed the construction of radar- 
equipped platforms 100 miles or so from the Atlantic Coast 
on a number of shoals between Nova Scotia and New 
Jersey. Since these platforms resembled oil-drilling plat- 
forms used in the Gulf of Mexico, they were named Texas 
Towers. A more stable radar platform than the picket ship, 
the tower was also cheaper to operate. The first Texas 
Tower became operational in December 1955, and two 
others were scheduled for completion in 1957. 

Despite all these improvements, the interim air de- 
fense system was handicapped by the slow handling of 
data furnished by the radar sets. As one USAF committee 
said of the air defense system in 1949, it made “little sense 
for us to strengthen the muscles if there is no brain; and 
given a brain, it needs good eyesight.” In an era of speeds 
measured in Mach numbers, this brain would have to per- 
form almost instantaneous operations and be as nearly auto- 
matic as possible. The human mind could go only so far in 
controlling the vast complex of detailed information, and 
an automatic brain became a necessity for an age of super- 
sonic bombers and missiles. 

Again Lincoln Laboratory came up with a solution—the 
Lincoln Transition system—intended to strike “a balance 
between men and machines.” Men would continue to make 
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basic decisions while machines would perform the intricate 
functions. The Air Force accepted the system early in 1953 
and renamed it the Semi-Automatic Ground Environment 
(SAGE) system. 

At the heart of the SAGE system, a high-speed, electronic 
digital computer received, processed, stored, and displayed 
air surveillance information. It sent the information or in- 
structions to air defense units as directed. By means of the 
SAGE system, the entire air battle (or air traffic in peace- 
time) could be controlled. Technical facilities for the first 
SAGE installations had been built by 1957. 


Testing the Air Defenses 


From time to time the Air Defense Command tested the 
defenses it was building to protect the country against air 
attack. These exercises were also useful in training the 
various elements of the air defense system. 

In an early maneuver in the spring of 1948, SAC bombers 
“attacked” the Seattle, Wash., area, probing the defense of 
the fighter wings and aircraft control and warning squad- 
rons. In Operation Blackjack, a preliminary test of the 
Lashup system in the northeastern part of the United States 
in June 1949, ADC found the system to be uneven. Some 
radars performed excellently while others did not. The 
northwestern net was tested in November 1949 in Opera- 
tion Drummerboy, with results similar to those of Blackjack. 

Two months earlier, in September, ADC had tested the 
northeastern air defenses in Operation Lookout to deter- 
mine whether a civilian ground observer organization would 
be useful. Aircraft made simulated attacks during daylight 
and darkness and at both high and low altitudes. The 
maneuver demonstrated that a ground observer system was 
indispensable. Lookout showed that there had been prog- 
ress, but it underscored the need for replacing obsolescent 
and inadequate equipment. The exercise also revealed 
serious training deficiencies. Another test of the aircraft 
control and warning system in the Northwest in June 1950 
showed that operating personnel were gaining. experience. 

In February 1951, and again in April, ADC’s Eastern 
and Western Air Defense Forces, together with the other 
services and the Royal Canadian Air Force, tested their 
defenses. Day and night fighters, including some Navy 
units, trained in the techniques and tactics of air defense. 
SAC bomber units gained additional experience in pene- 
trating a protected area. Royal Canadian Air Force units 
learned USAF methods. All the elements of the warning 
system received valuable training. 
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Between 1952 and 1955, ADC held four annual nation- 
wide air defense exercises. Each was held in July except 
for the one in December 1955. Fighters from TAC, SAC, 
Air Proving Ground Command, and Air Training Command 
also took part in these tests to show how they might aug- 
ment air defenses in an emergency. Navy and Marine 
fighters joined with those of the Air National Guard and 
Air Force Reserve in these maneuvers. The fighters flew 
from their home bases and got into action quickly. ADC 
learned that an appreciable number of them could be ready 
in about the same time as its own combat force. 

These exercises, especially the last, in December 1955, 
furnished important tests of the speed with which ADC 
interceptors could scramble once the initial alert sounded. 
Ideally, it would have been best to keep all fighters ready 
to take off at all times. But this was obviously impossible, 
if only because planes had to be serviced and pilots had to 
train and rest. Five states of preparedness were established 
to be used as the situation dictated: immediate takeoff, air- 
borne within two, five, fifteen, or thirty minutes. 

As tests of the permanent radar system, the exercises 
revealed defects. Some radars should have been better 
located. The data needed to be transmitted and used more 
efficiently. There were still personnel and training problems 
in operating the radar systems. These annual tests also re- 
vealed the degree of vulnerability of the system to elec- 
tronic countermeasures. 


The Continental Air Defense Command 


The command structure for air defense expanded quickly 
after 1950. In 1951, the Central Air Defense Force joined 
the Eastern and Western Air Defense Forces as the third 
ADC force in the United States. Sectors within the air 
defense forces were assigned to air defense divisions, the 
first two of which had been formed in 1949. By 1957 there 
were sixteen air defense divisions operating throughout the 
United States. These had direct control of the fighter squad- 
rons, which operated separately from small individual bases 
rather than from wing bases. This dispersal was needed for 
swift reaction and for maximum coverage. The number of 
divisions will be greatly reduced when SAGE comes into 
operation, because the new system will permit a greater 
decentralization of air defense functions below the division 
level.’ 
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The Air Force, to be sure, was the key element in the 
air defense of the United States, but the Army and Navy 
also had important roles to play. Since air defense involved 
all three services, after 1947 the Joint Chiefs of Staff peri- 
odically considered plans for a joint continental air defense 
command that would include forces of all three services. 
Each successive plan was shelved, usually because the three 
services could not agree on a command organization. Mean- 
while, they agreed that the Air Force should command the 
air defense forces of all the services in an emergency until 
the JCS issued further orders. The Army Antiaircraft Com- 
mand coordinated its activities closely with Air Defense 
Command beginning in 1950, and the Navy took some 
steps in the same direction. 

In mid-1953, the Joint Chiefs of Staff agreed to form a 
joint command for continental air defense, but they took a 
long time to agree on the details. On September 1, 1954, 
the new Continental Air Defense Command (CONAD) was 
established directly under the JCS, with the Air Force as 
executive agent. The JCS charged the command with the 
air defense of the United States. The new headquarters 
was set up at Colorado Springs, Colo., under the command 
of General: Chidlaw, head of ADC. 

Chidlaw and his successor in 1955, Gen. Earle E. Part- 
ridge, exercised operational control over ADC, ARAACOM, 
and such naval forces as were allocated. In time of emer- 
gency CONAD would also control certain additional forces 
from all three services. These included fighter forces from 
the Air Force, Navy, and Marine Corps, and Army National 
Guard antiaircraft units. Senior representatives of the Army 
and Navy served as advisers directly under the commander 
of CONAD. The principle of joint command extended down- 
ward, and the headquarters of the air defense forces and 
air divisions became joint agencies, with Army and Navy 
representatives on hand. 

In 1957 the outlook for air defense was promising. More 
and more the air defense of the North American continent 
was being treated for what it actually was—a single prob- 
lem. Canada had begun building its national air defenses 
early in 1951. At about the same time, the United States 
and Canada began to integrate their defenses in ways 
hitherto unknown in international affairs. The next step, 
under consideration for some time, would logically be a 
single command for the air defense of the entire continent 
or, eventually, of the entire Western Hemisphere. 





Lt. Gen. Joseph H. Atkinson, 
now the commander of ADC. 


In CONAD command post, 
from left, Navy Capt. Dennis 
J. Sullivan; Maj. Gen. Fred- 
eric H. Smith, Jr., ADC vice 
commander; Gen. Earle E. 
Partridge, commander in chief. 
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THE MISSIONS 


Chapter 13 





The Tactical Air Arm 


HE air battles of World War II demonstrated the 
A anezing versatility of American tactical airpower. By 

controlling the skies over the battlefield, fighters pro- 
tected the movement of Allied ground troops. Fighters and 
bombers isolated the combat zone and cut off enemy sup- 
plies and reinforcements by attacking railroads, bridges, 
and other lines of communications. They were also partners 
in common air-ground assaults against hostile troop columns 
and gun emplacements. As the eyes of both ground and 
air forces, reconnaissance planes brought back the photo- 
graphic and visual information so vital to modern warfare. 
And troop carrier planes airlifted entire divisions behind 
the enemy’s lines. 

At first, each ground force commander wished to control] 
the tactical aircraft within his zone. But World War II fur- 
nished abundant evidence that an air commander could 
use air forces more effectively. Remembering this, Gen. 
Dwight D. Eisenhower declared in November 1947 that 


Maj. Gen. Elwood R. Que- 
sada, the first chief of TAC. 





Left. combat-ready TAC pilot 
Stands by his F-86H, a super- 
sonic plane that can deliver 
nuclear weapons, represent- 
ing the fantastic destructive 
Power one man controls in 
modern AF. 


AIR FORCE Magazine * August 1957 


“tactical air units belong under the Air Force rather than 
under the Army.” 


The Lean Years, 1946-50 


The War Department recognized tactical air as one of 
the three pillars of modern airpower when it established 
the Tactical Air Command (TAC) on March 21, 1946, 
along with the Strategic Air Command and the Air Defensé 
Command. Because it needed to work closely with the 
Army and Navy, TAC moved its headquarters from Tampa, 
Fla., to Langley Air Force Base, Va., in May. This site, 
near the headquarters of the Army Ground Forces at Fort 
Monroe and the Navy’s Atlantic Fleet headquarters at Nor- 
folk, remained its permanent location. 

Although TAC was a new command, it inherited a great 
tradition from two combat air forces of World War II—the 
Ninth and Twelfth. And its first chief, Maj. Gen. Elwood 
R. Quesada, had been an outstanding fighter commander 
with the Ninth Air Force in North Africa and Europe. With 
the assignment of troop carrier units, TAC also controlled 
combat airlift in the United States. 

In December 1948, the Air Force stripped TAC of its 
units and reduced it to an operational and planning head- 
quarters under the newly created Continental Air Com- 
mand (CONAC). The Ninth and Twelfth Air Forces, plus 
the separate units formerly assigned to TAC, became sub- 
ordinate units of CONAC. TAC had neither administrative 
nor logistical control over tactical units, CONAC allocating 
them for specific missions or during special training maneu- 
vers. 

The size and strength of the tactical air arm fluctuated 
to meet changes in the unsettled international situation. 
Men and money had to be parceled out according to the 
importance of the mission. Since most of the money went 
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to SAC. the other commands had to bear the brunt of re- 
duced budgets. At the close of 1946, TAC had six combat 
groups and 26,810 officers, airmen, and civilians. Even after 
an intensive effort to concentrate all tactical air units under 
it, TAC had only eleven groups and 31,731 men at the end 
of 1948. During the two years under CONAC, when it had 
neither units nor aircraft, TAC headquarters was manned 
by a staff of approximately 150. 

The tactical aircraft that had served with distinction in 
World War II soon became obsolescent. In 1946, TAC had 
Republic P-47 and North American P-51 fighters, Douglas 
A-26 and North American B-25 bombers, and Curtiss C-46, 
Douglas C-47, and Douglas C-54 cargo and troop carrier 
aircraft. All but the A-26 were out of date. But also in 
1946, TAC received its first jet plane, the Lockheed P-80 
Shooting Star, as well as the Fairchild C-82 twin-boom 
cargo transport. One year later, two new jets, the four- 
engine North American B-45 bomber and the Republic 


head within “enemy territory” and held its position until 
reinforcements could be flown in. At a large airborne- 
amphibious maneuver of the three services in the Caribbean 
early in 1950—Exercise Portrex—Air Force units furnished 
air defense and helped load and transport the airborne 
troops. 

The most important of these maneuvers, from the Air 
Force viewpoint, was Exercise Swarmer. In the spring of 
1950, 42,000 members of the three services, including 
15,000 from the Air Force, joined forces in the destruction 
of an airhead established by the “enemy” in North Carolina. 
The Air Force maintained an aerial supply line for an air- 
head large enough to sustain a military offensive, tested 
technical developments in cargo-carrying aircraft and equip- 
ment, and gained valuable experience in joint tactical oper- 
ations. During Swarmer, jet aircraft proved that they could 
provide close support for ground troops and destroy enemy 
targets. 








Lockheed F-80, then known as the P-80, was the first jet aircraft received by Tactical Air Command back in 1946. 


F-84 Thunderjet, began to replace the older aircraft. In 
June 1947 the Air Force changed the prefix for fighters 
from P to F and settled on B for all bombers. Thus the 
A-26 became the B-26. 

The triumphs of World War II did not mean that all the 
problems of tactical air warfare had been solved. American 
fighter pilots had been able to stop the Germans by day 
but not by night. To attack around the clock, pilots had to 
iearn how to navigate at low altitudes, identify pinpoint 
targets, and bomb them with precision. And the likelihood 
that the polar regions would become a center of air war- 
fare created still more problems. Tactical units could oper- 
ate in the Far North from prepared installations, but they 
needed to know how extreme cold affected men and 
machines, how to provide aerial transport for a field army, 
and how to rescue downed airmen in a land of ice and 
snow. 

During the winter of 1947-48, TAC airlifted infantry 
companies from the United States to Alaska and back. It also 
took part in battalion-scale airborne maneuvers in severe 
cold and deep snow in upper New York state. Exercises 
with Army ski troops in 1948 proved that jet fighters could 
operate successfully in mountainous terrain. And in Feb- 
ruary 1950, Americans joined Canadians in an exercise in 
Canada and Alaska, the Air Force carrying troops and sup- 
plies and providing tactical support and reconnaissance. 

The large joint training exercises proved of greatest value 
in gaining information and experience. In May 1948 the 
Ninth Air Force airlifted an Army regimental combat team 
about 500 miles. While tactical aircraft furnished both air 
cover and close support, an air-ground team set up an air- 
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But Swarmer also revealed that the Air Force was not 
getting the full benefit of these maneuvers, chiefly because 
there was no continuity from one exercise to the next. The 
practice was to gather from many different sources a tem- 
porary headquarters to control units attached for the dura- 
tion of the exercise, At the end of a maneuver, this struc- 
ture was dissolved, and the experience gained, even if put 
on paper, was lost for practical purposes. For the next 
maneuver a new headquarters would be organized and 
different units attached. The Air Force recognized the de- 
fects of this system and was seeking to overcome them 
when the Korean War broke out. 


Expansion, 1950-53 


In August 1950, shortly after the Korean War started, 
the Air Force began to rebuild TAC, returning to it the 
administrative and logistical control of its own units. The 
Ninth Air.Force, although still assigned to CONAC, became 
TAC’s field command. It moved from Langley to Pope 
AFB, N. C., in order to train units more effectively by 
working closely with the nearby Army airborne center at 
Fort Bragg. At the same time, TAC took over additional 
units and stations from other commands. 

On December 1, 1950, the Air Force separated TAC 
from CONAC and restored it to the level of a major com 
mand. From Europe to take command in January 1951 
came Lt. Gen. John K. Cannon, one of the great tacti 
air commanders of World War II. In reestablishing TAC, 
General Vandenberg noted that the Air Force would be 
able to put more emphasis on ground support now that it 
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had money for an over-all expansion. The large buildup of 






4 Army ground forces, moreover, justified greater tactical air 

ai strength. a3 ; . 

ed In one of his earliest moves, in March 1951, Cannon 

ni established a troop carrier air force—the Eighteenth—to 
handle TAC’s troop carrier units and to train all the Air 

\ir Force Reserve wings of this type that were called to active 

of duty during the Korean War. 

ng TAC’s new position was reflected in its strength. At its 

a peak in 1951, the command had twenty-five tactical wings 


and more than 60,000 men. Reserve units called up in 
1950-51 began to leave the command toward the end of 
on 1952, but most of them were replaced by Regular’ Air 
| Force units and the number of wings declined only slightly. 
Because of transfers to FEAF and USAFE, TAC strength 
ild at the close of 1953 had fallen to twenty-one combat wings 
and 52,000 men. 

When TAC regained control of tactical units from CONAC 





The late Lt. Gen. John K. Can- 


046 non took over TAC in 1951. 





- not in August 1950, it took over 520 airplanes, some of recent, 
use others of World War II vintage. They included B-26 and 
The B-45 light bombers, F-51 and F-84 fighters, and C-46, 
tem- C-47, C-82, and Fairchild C-119 transports. In 1951, TAC 


ura: added reconnaissance aircraft and Douglas C-124 Globe- 
truc- masters as well as administrative, glider, and liaison planes 
F put and helicopters. By October 1952 the total number of air- 
next craft had risen to about 1,400, with transport planes ac- 


and counting for sixty percent of the total. During 1953 the 

e de- veteran Curtiss C-46 left the inventory, and the North 

them American F-86 Sabre replaced the F-51. By the end of the 
year, aircraft strength had dropped to less than 1,100. 


Contribution to Overseas Commands 
The Korean War provided the only combat test of Ameri- 


arted, can tactical airpower in the decade after World War II. 
‘tthe When the United States rushed to the aid of South Korea 
_ The @ in June 1950, FEAF fighter, fighter-bomber, light bomber, 
came and troop carrier wings were the first American units to 


Pope @ ¢nter the battle. Since the air war on the peninsula was 


ly by § @lmost wholly tactical in nature, TAC made the most sub- 
ter at @ Stantial air contribution from the United States to the 
tional fighting forces in the Far East. 


Almost immediately after the North Koreans struck, TAC 
TAC @ supplied FEAF with men and planes. During three years 







-com- §§ of war, it trained units of the Regular Air Force, Air National 
1951 § Guard, and Air Force Reserve, as well as replacement 
actical J crews, and sent them to the Far East. In September 1950 
TAC, § the first crews trained at Langley AFB went overseas, and 
iid be § by the end of the year a troop carrier wing, a light bom- 
that it ardment wing, ‘and a tactical control group had left for 
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the Far East. By the close of the Korean War, TAC had 
further shipped two fighter-bomber wings, a troop carrier 
wing, two troop carrier groups, and six specialized units, 
including a tactical reconnaissance squadron, to help repel 
the North Korean and Chinese Communist invaders, 

The Tactical Air Command not only helped FEAF to 
hold the line in Korea but it played an important role in 
the defense of Europe. For the United States as well as for 
its more vulnerable allies, the defense of the nations be- 
longing to the North Atlantic Treaty Organization was a 
matter of vital concern. Despite the revolution in techniques 
of warfare, the NATO powers still had to be prepared to 
resist aggression by enemy ground forces. Even if invading 
armies were crippled by air blows against their sources of 
supply, they might still be able to carry the war deep into 
western Europe. Tactical airpower could help repel such 
an attack and drive off enemy aircraft. But to counter an 
attack, the NATO forces needed enough strength on hand 





One of TAC’s overriding rgquirements was the ability to land and take off in short distances. 
Here a Republic F-84 is zero-launched experimentally from a truck-borne platform. 


to gain an advantage in the first round of any war. If they 
could not protect themselves against an atomic onslaught 
and deal the enemy heavier blows in return, General Van- 
denberg predicted that there would be no second round. 

Even before NATO came into existence in April 1949, 
the Berlin Airlift had required deployment of the 313th 
Troop Carrier Wing to Germany in October 1948. TAC 
began its contribution to the NATO forces in August 1951, 
when it sent the 433d Troop Carrier Wing to Germany— 
the first Air Force combat unit permanently assigned to 
Europe since World War II. In December 1951 the 126th 
Bombardment Wing became the first US combat unit based 
in France since World War II. The largest unit sent to 
Europe, the 49th Air Division, went to England. Its two 
wings had the primary mission of conducting atomic opera- 
tions in support of NATO against an aggressor. By June 
1953, USAFE had received from TAC an air division, three 
fighter-bomber wings, two light bombardment wings, two 
troop carrier wings, one tactical reconnaissance wing, and 
some fifteen specialized units—including communications 
squadrons, reconnaissance technical squadrons, and aircraft 
control and warning squadrons. 


Speedup in Training 

TAC training went into high gear to meet the urgent 
demands for tactical air units in both Korea and Europe. 
In September 1950, TAC set up the School of Air-Ground 
Operations at Fort Bragg to familiarize Army officers with 
USAF tactical doctrines. The Air Force changed the name 


to USAF Air-Ground Operations School in February 1951 
and moved it to Southern Pines, N. C. 
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Korean combat experience indicated where emphasis 
should be placed. When American control of the air over 
Korea in daytime forced the enemy to move his supplies 
almost exclusively at night, the Fifth Air Force used B-26s 
to harass the enemy supply lines. To meet the increased 
demand for B-26 pilots, TAC set up a specialized training 
unit. It also started a training program to overcome a short- 
age of tactical reconnaissance pilots for RF-80 units. The 
Eighteenth Air Force trained entire units as well as indi- 
vidual crews to serve with the Korean airlift and in other 
combat units. The war in Korea provided the Eighteenth 
with a good testing ground for the development of combat 
airlift techniques and doctrines. 

In special programs, TAC trained forward air controllers 
and tactical air coordinators to direct aircraft to targets 
from their respective ground and air posts. For many of 


In Exercise Longhorn, the largest maneuver since World 
War II, eight wings of the Eighteenth Air Force flew almost 
an entire infantry division from South Carolina to Texas 
in the spring of 1952, airlifting nearly 9,000 men and more 
than 500 tons of equipment. 


Debate Over Doctrine 


Throughout its early years, TAC needed to persuade the 
Army that jets were superior to conventional aircraft for 
the tactical air mission. During the Korean War, the press 
and public argued the relative merits of jet versus conven- 
tional aircraft in the close support role. Critics claimed that 
F-80-jets flew too fast to strafe ground troops or fight slow 
conventional planes and that they had too limited a range. 
In support of their contention, they noted that F-51s in- 
stead of F-80s had been sent to Korea early in the war. 
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the pilots recalled to active duty it was necessary to offer But the Air Force had not sent the Mustang because it to 
refresher courses. TAC also had to place greater emphasis was superior to the Shooting Star. It was simply that the the 
on general military training so that airmen could fight on F-80 was vital to the training program in the United States su] 
the ground in Korea if it became necessary. and could not be spared at that time without seriously. . 
TAC applied the lessons of the Korean War in training interfering with the output of jet pilots. When the AAF of 
units and testing weapons and techniques in extremely cold had faced similar dilemmas in World War II, it had often rel 
climates. In a winter test at Camp Drum, N. Y., early in favored training over combat demands, sometimes even Ot 
1952, forty-eight cargo planes resupplied a “threatened” with the concurrence of the combat commander. As a tem- TA 
area and dropped airborne troops behind “enemy” lines. porary measure, therefore, the Air Force withdrew F-51s ma 
A year later, new C-119s and C-124s airlifted an Army from the Air National Guard and from storage and sent we 
regimental combat team from the United States to Alaska them to Korea. Combat experience quickly proved that the 
and back. During the early months of 1953, TAC took part F-80 was less vulnerable to ground fire than the F-51, and col 
in tyaining troop carrier and fighter-bomber units under criticism tended to die down as jets began to dominate the to. 
severe weather conditions in New York and Vermont. In air war. ove 
these and other exercises, TAC used new transports to test The hot debate over the proper use and control of tacti- age 
troop carrier procedures and techniques. cal airpower did not subside when the Korean War ended. air 
TAC drew upon wartime experience in two major joint Army critics and others charged that the Air Force int 
maneuvers, Exercises Southern Pine and Longhorn. The devoted too much of its money and effort to- strategic por 
first, held during the summer of 1951 at Fort Bragg, fea- airpower and too little to the tactical air arm. They main- airl 
tured an airborne assault with ninety-six troop transports. tained that the Air Force did not pay enough attention wo 
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Gen. O. P. Weyland, 
veteran of tactical 
air war in ETO and 
Korea, has been TAC 
commander since 1954, 





Right: this view of 
the F-84F gives an idea 
of the heavy armament 
it can carry for TAC 
close-support missions. 


to close support of ground troops. And they concluded 
that the ground commander should control the air units 
supporting his troops. 

To the Air Force, this adverse criticism showed a lack 
of understanding of tactical air doctrine. In explaining the 
relationship between strategic and tactical airpower, Gen. 
Otto P. Weyland, who succeeded General Cannon as 
TAC commander in April 1954, saw no clear line of de- 
marcation between strategic and tactical airpower. They 
were simply opposite ends of the same spectrum. 

Air leaders pointed to the fact that tactical aircraft 
could shift from one place to another or from one job 
to another. The tactical air units in the United States and 
overseas were ready to move quickly and in strength 
against a threatened attack at any time or place. In Korea, 
air commanders had been able to switch rapidly from 
interdiction of communications to close support. Trans- 
ports were also versatile, for troop carriers took part in 
airborne operations, supply drops, and evacuation of 
wounded. 

Because of these factors, the Air Force contended that 
any parceling out of tactical air strength among ground 
commanders would fritter it away. A single air com- 
mander in control of,a theater air force could shift his 
full strength from one type of mission to another to meet 
threats or exploit successes. If each ground commander 
had his own little tactical air force to support local actions, 
the theater commander could not have a powerful air arm 
available when he needed it. 

Critics also alleged that the Air Force did not devote 
sufficient attention to combat airlift. In November 1956, 
Secretary of Defense Wilson decided that this airlift was 
adequate. A month later, Wilson clarified the airlift roles 
of TAC and the Military Air Transport Service by di- 
recting the transfer from TAC to MATS of the equivalent 
of four heavy troop carrier groups. 

In the face of dynamic technological developments and 
changing concepts of aerial warfare, the tactical air arm 
adjusted its doctrines and precepts. The Air Force recog- 
nized that tactical air could join strategic air in the first 
blows against the sources of enemy military strength. 
Modern tactical aircraft must move, regardless of distance, 
against their historic targets: communications centers, men, 
and equipment. But the Korean struggle and subsequent 
events indicated that the Soviet Union had an alternative 
to global war--the “brushfire” or peripheral war—which 
would require greater flexibility from American airpower. 
The ability of the United States to counter this type of 
“little” war depended in large measure on how success- 
fully the Tactical Air Command could carry out its mission. 

In 1957, TAC could adjust the size, composition, and 
firepower of its highly mobile strike forces to meet any 
given war situation. A typical strike force might contain 
fighter-bombers and tactical bombers—both carrying atomic 
Weapons—reconnaissance aircraft, tankers for in-flight re- 
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fueling, and transports to airlift men and equipment. Aerial 
tankers were used to refuel TAC’s fighters, fighter-bombers, 
and light bombers so that they could fly from the United 
States to any of the overseas bases. In September 1956 
a mobile air strike force of North American F-100Cs, 
RF-84F's, and Douglas B-66s flew nonstop from the United 
States to Europe—a distance of more than 4,000 miles. 
This new long reach promised still further changes in the 
future employment of tactical air. 


Toward a Global Tactical Strike Force 


In 1957, TAC consisted of three numbered air forces— 
the Ninth, Eighteenth, and Nineteenth—plus numerous 
specialized units. It had twenty-one combat wings and al- 
most 58,000 officers and meg. The Ninth Air Force, which 
moved to Shaw AFB, S.C., in September 1954, trained 
all of TAC’s units except the troop carriers. This job was 
especially hard because units were reequipped so fre- 
quently with new aircraft and weapons that it was neces- 
sary to retrain them almost continually. The Eighteenth 
Air Force at Donaldson AFB, S.C., provided troop carrier 
airlift for the Air Force, the Army, and the Defense De- 
partment. 

The newest air force, the Nineteenth, located at Foster 
AFB, Tex., was formed in July 1955 to direct USAF field 
training with Army forces in the United States and to act 
as a mobile task force headquarters. The Nineteenth was 
the answer to the problem of continuity in training, for 
it was a small permanent operational headquarters under 
which units trained or engaged in maneuvers. In an emer- 
gency, the Nineteenth would be the headquarters com- 
ponent of the Composite Air Strike Force and would be 
prepared to move overseas immediately. Fighter, fighter- 
bomber, light bomber, tanker, and other TAC units pre- 
viously earmarked would join the Nineteenth when the 
time came to move out. These were fully trained units, 
prepared to carry out their missions under the control of 
the Nineteenth. 

Overseas deployment of tactical units continued after 
the Korean War ended. Three fighter-bomber wings, one 
tactical reconnaissance wing, one troop carrier wing, and 
one troop carrier group went to USAFE, while a troop 
carrier wing and a troop carrier group left for FEAF. 
Fourteen specialized units also moved to Europe. 

In the fall of 1954, TAC’s fighter-bomber and troop 
carrier units earmarked for NATO began rotation flights 
to Europe. This rotation strengthened the air defenses of 
western Europe. Between 1954 and the beginning of 1957, 
eleven squadrons—seven fighter-bomber and four troop 
carrier—spent six-month training periods with USAFE. 

TAC trained units for overseas commands, supported 
these units by sending abroad trained men and crews as 
replacements, and at the same time kept the units at home 
ready for combat. Because of overseas deployment and 
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Latest version of the Martin Matador 
tactical missile, known as the TM-61B. 





Douglas RB-66 (refueling below) is re- 
connaissance version of tactical bomber. 


rotation, the Air Force had more tactical air units sta- 
tioned overseas than in the United States. This dispersal 
of strength made it difficult fgr TAC to meet its responsi- 
bilities for training and for rapid deployment to threatened 
areas. Since mobile tactical striking forces could be de- 
ployed anywhere in the world with great speed after 1954, 
TAC believed that it could meet local as well as global 
dangers more effectively if most of the USAF tactical air 
strength remained in the United States. 

In the spring of 1956, Headquarters USAF began to 
consider such a concentration. TAC proposed that each 
combat wing in the United States maintain one of its 
squadrons overseas at all times, rotating squadrons at six- 
month intervals. These squadrons would go abroad with- 
out the men’s families, whose presence normally detracted 
from the alertness and efficiency of a unit overseas. Under 
these circumstances, TAC believed, a single squadron 
would give a better account of itself in combat than would 
an entire wing under existing conditions. This proposal 
resembled SAC’s rotation practice. 


Increase in Firepower 


In November 1950, Headquarters USAF directed TAC 
to develop tactics and techniques for the use of atomic 
weapons in tactical operations. At the time, only SAC’s 


bombers could carry atomic weapons. Bombs designed for. 


delivery by other types of aircraft were still in the de- 
velopment stage. In March 1951, Headquarters USAF 
further directed TAC to prepare to use guided missiles 
with atomic warheads. Although both tactical atomic 
bombs and the Martin Matador missile were still being 
developed, TAC planned to have an atomic bombardment 
wing ready by January 1952. 

In a major effort that proved highly successful, TAC 
selected men for specialized training, created ground and 
aircraft equipment, and introduced new flying tactics and 
delivery techniques. Many unique training and guidance 
problems had to be solv ed, especially in the case of the 
Matador. Looking into the future, TAC decided that units 
scheduled to receive the F-84 would ultimately carry 
nuclear weapons, so it gave special schooling to these units. 

By May 1952, the 49th Air Division, composed of a 
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Supersonic North American F-100C, 
both day fighter and fighter-bomber. 


Fairchild C-123 assault transport is 
used by TAC troop carrier squadrons. 





Martin B-57 tactical bomber replaced 
the B-26 in TAC inventory in 1956, 








Lockheed C-130, turboprop-powered, 
shown with huge rear cargo door open. 





B-45 wing and an F-84 wing, not only had the ability to 
use atomic weapons but had already been deployed to 
England for use with the NATO forces. Later, another 
fighter-bomber wing joined this atomic force. Since most 
of its atomic capability had gone with the 49th Air Di- 
vision, TAC had to build anew. The Ninth Air Force 
began to train, organize, and equip several more fighter- 
bomber wings for atomic warfare. 

The Air Force developed by 1953 a low-altitude bomb- 
ing system that enabled fighter-bombers to deliver atomic 
weapons accurately and at the same time permitted the 
pilot and his craft to escape the ensuing blast. TAC modi- 
fied F-84s during 1953 to use this new system. By 1954, 

TAC had available a variety of atomic bombs that could 
be used selectively against different kinds of targets. 

In 1957, TAC was approaching the point where every 
one of its aircraft would be able to carry nuclear weapons, 
as well as rockets and high-explosive bombs. The only 
TAC missile, the TM-61 Matador, also could carry either 
high-explosive or atomic warheads. 

This ability to deliver nuclear bombs made TAC second 
only to SAC as a deterrent force. One TAC fighter-bomber 
could strike with the force of 100,000 B-17s. General 
Weyland stated in 1956 that “with them [tactical nuclear 
weapons] we can be selective, limiting our air attacks to 
primary military targets with much greater effectiveness. 
This is especially true when you consider that our nation’s 
stockpile of nuclear weapons now includes a range of 
yields which permit accurate and optimum attacks on the 
entire spectrum of targets.” 


Shift to New Weapons 


Rapid obsolescence of aircraft gave TAC a never-end- 
ing problem. While its strength varied little after 1953- 
remaining at about 1,400 planes—the composition of the 
inventory underwent substantial changes. 

The major changes took place among fighter-bombers 
and day fighters. During the first half of 1954, TAC shifted 
from the F-84G to the F-84F, a new airplane rather than 
a new model, and later in the year, from the F-86 Sabre 
to the supersonic F-100A. During 1955, TAC received 
the F-100C, both a day fighter and a fighter- bomber, and 
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in 1956, the more advanced F-100D fighter-bomber. By 
February 1956, four wings were flying F-100s rather than 
F-86s—a jump in speed from the subsonic to the super- 
sonic in level flight. On their way in 1957 were the Lock- 
heed F-104 day fighter, fastest US aircraft to go into 
production, and the Republic F-105, to: be used for both 
close support and interdiction. The RF-84F remained the 
standard fighter reconnaissance plane. 

Among tactical bombers, the highly maneuverable and 
versatile jet Martin B-57—an American adaptation of the 
British Canberra—superseded the last of the World War 
ed II tactical bombers, the B-26, in the spring of 1956. A 
6, reconnaissance version, the RB-57B, had entered the in- 

ventory at the close of 1954. The new, speedy B-66, an- 
other jet, joined the small tactical bomber fleet early in 
7 1956. The RB-66, an all-weather plane, also entered the 

; reconnaissance wing at Shaw AFB during this period. 
To refuel both fighters and bombers, TAC received the 
Boeing KB-29 aerial tanker in 1954, and by the close 
of that year, two air refueling squadrons were equipped 
with this airplane. In 1956, the Boeing KB-50, using an 
improved probe and drogue refueling system, joined the 
tanker fleet. But like SAC, TAC badly needed a jet tanker 
like the Boeing KC-135 to refuel its supersonic jet air- 
craft on their nonstop flights overseas. 

To reinforce fighter-bomber and light bomber units, the 
Air Force began organizing TM-61 Matador tactical mis- 
sile units in 1951. The Matador was the first guided missile 
sent overseas by the Air Force and the first built in 
to sections so that it could be shipped by air to any part 

to of the world. The first Matador squadron went to Ger- 
her many in March 1954, and by September 1955, three 








ost of the four squadrons in existence were stationed in 
Di- Europe. ; 

ree Army and Air Force plans for airborne operations called 
ter- for troop carrier aircraft to load and unload troops and 


equipment rapidly, to operate from small unprepared 
nb- fields, and to have greater speed and load capacity. The 
mic aircraft on hand in 1954—the C-119 and the huge C-124— 
the did not have all of these qualities. To help meet the 
odi- Army’s needs, TAC began feeding the Fairchild C-123 
)54, Avitruc into the Eighteenth Air Force in July 1955. This 
yuld two-engine assault transport, with a cargo capacity of 

16,000 pounds or sixty troops, could get in and out of 
very small unprepared fields. The large and versatile Lockheed 
ons, C-130 Hercules entered the TAC inventory in December 
only 1956. This turboprop, four-engine combat transport, even 
ther with a cargo capacity of 40,000 pounds, could land and 

take off in short distances. It proved useful for assault 





ond transport as well as for logistic support and air evacuation. 
aber 

aa Maneuvers After 1953 

sJear Training exercises continued to bolster the effectiveness 
s to of the tactical air arm. In March 1954, US armed forces 
ness. held the northernmost maneuver in their history at Thule 
ion’s AFB, Greenland, only 900 miles from the North Pole. 
e of During a mock airborne invasion, soldiers and airmen 





. the tested the ground defenses of air installations guarding 
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the polar air routes. Air units at Thule participated, and 
C-124s of the 62d Troop Carrier Wing provided the air- 
lift. One month later, TAC provided air elements for the 
Army’s first simulated atomic field exercise in the Fort 
Bragg-Camp Mackall area of North Carolina. Ninth Air 
Force fighters and reconnaissance planes flew an average 
of 125 sorties daily for ten days, while Eighteenth Air 
Force troop carriers flew almost 1,500 troop carrier and 
aerial resupply sorties during the period. 

Overseas, the Allied Air Forces, Central Europe, held 
a large air exercise in June 1955. More than 3,000 air- 
craft from eleven NATO nations, including planes from 
the Twelfth Air Force, took part in a simulated combat 
exercise called Carte Blanche. 

All Eighteenth Air Force wings and many other TAC 
units joined in a large-scale Army-Air Force maneuver, 
Sagebrush, in the vicinity of Camp Polk, La., in November- 
December 1955. This marked the first appearance of the 
C-123 in tactical operations. The maneuver showed that 
the dispersal of highly mobile, self-sustaining Army units 
in strategic locations near the combat zone was preferable 
to the concentration of large masses of troops. This dis- 
persal concept was further tested in November 1956 
when the Eighteenth airlifted 14,000 Army troops from 
Fort Riley, Kan., to six bases from which C-119s and 
C-123s carried them to “forward areas.” 

In 1955 and 1956, TAC also tested its mobile strike 
forces to ensure that they could be deployed anywhere 
at any time. Within three weeks in September-October 
1956, a token Composite Air Strike Force flew nonstop 
from the United States to Europe, participated in NATO 
exercises, and returned. 


Assisting the Global Airlift 


Aside from its training activities, TAC’s Eighteenth Air 
Force contributed greatly to airlift operations, serving 
the United States and its allies in all parts of the world. 
When these flights followed established international trans- 
port routes, they were under the operational control of 
the Military Air Transport Service. In the spring of 1954, 
TAC airlifted 1,300 French paratroops halfway around 
the globe to Indochina to reinforce the doomed fort at 
Dien Bien Phu. Two of the Eighteenth’s troop carrier 
wings, operating under MATS control, carried out the 
longest large-scale airlift in the history of the Air Force 
in July 1955. Forty C-124s lifted a US Army regimental 
combat team from Fort Campbell, Ky., to Japan and 
brought back another regimental combat team from Japan 
to Fort Bragg, N.C. In all, the troop carriers airlifted 
more than 7,000 troops in this rotation of units. When 
MATS diverted its scheduled flights to Europe to bring 
Hungarian refugees from Austria to the United States 
in December 1956, Eighteenth Air Force C-124s took 
over the MATS runs. 

The Eighteenth also carried out special airlifts in sup- 
port of continuing operations. Its big transports brought 
in equipment and supplies for the construction of the 
great air base at Thule, Greenland, the distant early- 
warning line in northern Canada, and the scientific re- 
search stations of Operation Deep Freeze in Antarctica. 
They carried missiles to their launching sites in this coun- 
try and overseas. The Eighteenth’s mobile disaster team, 
consisting of a thirty-six-bed hospital fully staffed and 
equipped, was ready to move to any spot where emer- 
gency or disaster might occur. 

By its fifth anniversary in March 1956, the Eighteenth 
Air Force had made an impressive record. Its aircraft had 
flown more than 83,000,000 plane miles, 391,000,000 
passenger miles, and 241,000,000 ton miles. And it had 
airlifted 407,000 tons of high-priority cargo for the Army 
and the Air Force. 
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Global Airlift 


HE strategic importance of airlift was amply demon- 
PD strated during World War II. Both the Army Air 

Forces and the Navy operated worldwide air transport 
systems that contributed greatly to the final triumph. But 
they duplicated each other’s efforts in many areas, and the 
experience showed the desirability of a single military air 
transport system for the armed services. When this system 
came into being in 1948, it had as a firm foundation the 
existing Air Force and Navy air transport agencies. 


The Forerunners 


At the height of wartime transport operations in August 
1945 the Air Transport Command (ATC) had 3,705 air- 
craft, 209,201 officers and enlisted men, and 104,667 civil- 
ians. At the same time, the smaller Naval Air Transport 
Service (NATS) had 481 aircraft and 26,134 officers and 
enlisted men. ATC’s nine divisions—eight foreign and one 
domestic—operated on every continent. 

Within a year of V-J Day, consolidations and inactiva- 
tions had cut the number of transport divisions to three— 
the Pacific, Atlantic, and European. By December 1946, 
strength had dropped to 42,000 military and 17,000 civilian 
personnel. Demobilization at this rate threatened complete 
disruption of the ATC organization and involved a sharp, 
downward revision of its transport capacity. To bolster 
sagging operations and services, the command contracted 
with civil air carriers to supply airlift as well as civilian 
technicians for maintenance, communications, and weather 
services. 

For greater efficiency and economy, a number of allied 
services were integrated with the Air Transport Command 
in March 1946. The Army Airways Communications Sys- 
tem, AAF Weather Service, AAF Flight Service, AAF 
Rescue Service, AAF Aeronautical Chart Service, and the 
Office of Flying Safety were assigned to ATC and placed 


An offbeat MATS mission. Four thousand Moslem pilgrims, 
Stranded on way to Mecca, are rescued by American airlift. 
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at the same command level as the transport divisions. 

General Arnold, meanwhile, had given serious thought 
to the peacetime role of the Air Transport Command. He 
believed that in peacetime ATC should provide routine 
flying services between the United States and overseas 
bases to ensure that in wartime AAF personnel could fly 
over any part of the earth’s surface, regardless of weather, 
climate, or geography. In November 1945, Arnold envi- 
sioned an organization which, when combined with the 
reserve fleet of the civil airlines, would be large enough 
to airlift one Army corps to either Alaska or Iceland. 

Arnold’s thinking set the pattern for the future develop- 
ment of ATC, but lack of funds did not permit fulfillment 
of his program. No significant change in the command was 
to come until passage of the National Security Act of 1947 
increased the pressure for unifying like functions of the 
military services. Both the President’s Air Policy Commis- 
sion and the Congressional Aviation Policy Board recom- 
mended that the Air Force and Navy air transport services 
be merged. 


The Command Structure 


The consolidation on June 1, 1948, of the Air Transport 
Command and the Naval Air Transport Service brought 
into being the Military Air Transport Service, known as 
MATS. A major USAF command, as well as a Department 
of Defense agency, MATS operated a global air transport 
system for the Department of Defense and other authorized 
government agencies. From its inception MATS also pro- 
vided supporting air communications, weather, rescue, and 
flight services. 

Established at the direction of Secretary of Defense For- 
restal, the Military Air Transport Service set. a pattern for 
unification. Early experience with MATS demonstrated be- 
yond doubt that’ personnel and equipment from different 
services could function successfully within one command. 
Navy as well as Air Force officers and men manned the 
new organization. 

The first commander was Maj. Gen. Laurence S. Kuter, 


269 


























At 1951 MATS change of command. From left: General Twi- 
ning; outgoing commander Kuter; his successor, Maj. Gen. 
Joseph Smith; his deputy, Maj. Gen. William Tunner. 


a topflight air strategist who had previous experience with 
ATC. The vice commander, Rear Adm. John P. Whitney, 
had been a director of the Naval Air Transport Service 
and a naval aviator since 1925. Subordinate to Kuter and 
Whitney were two deputy commanders—one for air trans- 
port and the other for the supporting services. Headquar- 
ters MATS, originally at Gravelly Point, Va., moved to 
Andrews AFB, Md., in November 1948. 

The prime function of MATS was air transport of people, 
materiel, mail, strategic materials, and other cargo. Specifi- 
cally excluded from its mission was responsibility for tac- 
tical air transport of airborne troops and their equipment 
and for the initial supply and resupply of units in forward 
combat areas. The supporting services were exclusively 
USAF organizations, the Navy participating only in the 
air transport operations. 

Time brought little change in the top command, basic 
mission, and organizational pattern of MATS. By mid-1957 
there had been only two commanders: General Kuter and 


from mid-November 1951 his successor, Lt. Gen. Joseph 
Smith. The basic mission remained the same until the late 
spring of 1950, when the emphasis shifted from providing 
peacetime airlift to meeting the D-day and, ultimately, the 
wartime airlift requirements of the Department of Defense, 
The organizational pattern of three air transport divisions— 
Continental, Atlantic, and Pacific—and four subordinate 
services—Airways and Air Communications, Air Weather, 
Air Rescue, and Flight—continued until April 1952, when 
the Air Photographic and Charting Service entered the 
MATS fold. The Airways and Air Communications Service 
absorbed the Flight Service in October 1956. 

MATS felt the effect of world-shaking events before it 
was a month old. The Berlin Airlift began in late June 1948 
and lasted until September 1949. By July 1950 the com- 
mand had begun another great overseas operation—the 
Pacific Airlift. These operations were superb examples of 
strategic airlift: the mass movement by air of men and 
materiel to meet urgent military requirements in far corners 
of the world. 


The MATS Global Circuit 


General Kuter developed the concept of MATS as a new 
worldwide air-route command. In his words, such a com- 
mand would be “capable of airlifting any required amount 
of personnel or cargo wherever needed in the national mili- 
tary interest in the shortest possible time, during peace or 
in war.” 

Fortunately, MATS had a strong foundation on which to 
build. A good nucleus of ATC routes and bases had sur- 
vived the demobilization, and these were consolidated with 
NATS routes. Specifically, the Navy turned over to MATS 
its transcontinental, Caribbean, transatlantic, and _trans- 
pacific routes—except for seaplane operations from the west 
coast to Hawaii. With the transfer went the four Navy 
R5D (C-54) squadrons, which had formerly operated these 
routes. 

From the beginning, MATS routes circled the earth. 
The Atlantic Division operated across the Atlantic through 
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Europe and the Mediterranean as far east as Dhahran in 
Saudi Arabia. The Pacific Division served the island bases 
in the Pacific from Hawaii to Japan, Okinawa, and the 
Philippines, as well as the outposts on the Embassy run to 
Saigon, Bangkok, New Delhi, and Karachi. Its planes com- 
pleted the MATS global circuit by connecting with the 
Atlantic Division transports at Dhahran. The Continental 
Division augmented the transocean operations of the other 
two divisions with flights in both the Atlantic and the 
Pacific. Its planes flew into the Caribbean, Panama, and 
South America, and its routes spanned the continental 
United States. By 1957, MATS had 115,000 miles of routes 
extending all over the world. 

The MATS aerial ports of embarkation received, proc- 
essed, and cleared aircraft, passengers, patients, cargo, and 
mail for movement by air between the continental United 
States and overseas areas. On the eastern seaboard, West- 
over AFB, Mass., was the first aerial port for the North 
Atlantic, European, Mediterranean, and Near East areas. 
In the spring of 1955 its air transport activities passed to 
two newly established MATS bases, McGuire in New Jer- 
sey and Dover in Delaware. 

Headquarters for the Atlantic Division of MATS, Mc- 
Guire AFB became one of the busiest military air terminals 
in the United States, handling passenger traffic across the 
Atlantic to the United Kingdom, Europe, North Africa, and 
the Middle East. The fast-growing Dover AFB specialized 
in air cargo shipments within the Atlantic area. 

Washington National Airport, Washington, D. C., re- 
mained the aerial port for special-mission flights between 
the United States and overseas points. Here a crack outfit 
of veteran pilots and crewmen—the 1254th Air Transport 
Group—flew the VIPs, from the President on down. 

In April 1954 a new aerial port at Charleston AFB, S. C., 
took over the Caribbean and South American passenger 
and cargo runs previously assigned to Brookley AFB at 
Mobile, Ala. Charleston also provided service to Bermuda, 
North Africa, and Saudi Arabia. 

On the west coast, Travis AFB, Calif., remained the 
main gateway to the Pacific islands and the Far East. 
Home for some and departure point for others, it was 
the stateside terminal for the Pacific Airlift during the 
Korean War. MATS planes also flew into the USAF bases 
at Anchorage and Fairbanks, Alaska, from Great Falls AFB, 
Mont., until June 1953, when McChord AFB, Wash., be- 
came the aerial port for Alaska. 

Overseas, MATS generally used bases under the control 
of other commands. Some, notably Dhahran Air Base in 
Saudi Arabia, operated primarily in the US national interest 
and only secondarily as MATS stations. Others, particu- 
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A Navy contribution to global airlift. Navy designation, R6D; in the Air Force, C-118; commercially, the Douglas DC-6. 


larly in Bermuda, Libya, the Azores, and Hawaii, were pre- 
dominantly route bases or major stops on the MATS global 
circuit. In some places MATS was in direct control, in 
others it shared contro] with a foreign government, and in 
still others it depended upon a private contractor. 

Along the North Atlantic route to Europe the bases in 
Newfoundland and Labrador provided convenient stops 
and vital weather and communications facilities. Ernest 
Harmon AFB at Stephenville, Newfoundland, was a fre- 
quent stopover point, but landings could also be made at 
Argentia and St. John’s in Newfoundland or at Goose Bay 
in Labrador. 

A US air and naval base during World War II, Iceland 
remained an important way station on the long hop from 
North America to the British Isles. At Keflavik, an inter- 
national airport, MATS and the Icelandic government used 
facilities jointly under an agreement signed in May 1951. 
Through Iceland, MATS moved a steady stream of pas- 
sengers and cargo as well as jet planes on their way to the 
NATO countries. 

Kindley AFB, in Bermuda, remained a main stop on the 
mid-Atlantic air route to Europe, Africa, and the Middle 
East. A refueling point for MATS aircraft, this base was 
also useful for weather reconnaissance and air search and 
rescue operations. USAFE’s Wheelus Air Base in Libya 
served as a terminus and intransit base on the North Afri- 
can segment of the MATS route to the Middle East. 

Busier than either Keflavik or Kindley, Lajes Field on 
the small island of Terceira in the Azores linked the Old 
World and the New. From this Portuguese island MATS 
routes reached out to France, Spain, and French Morocco. 

About midway on the long stretch between Cairo and 
Karachi, the well-equipped airfield at Dhahran—in the 
Saudi Arabian desert only four miles from the Persian Gulf 
—linked the Atlantic and Pacific Divisions of MATS. The 
only American air base in the explosive Middle East, Dhah- 
ran served also as a training center for Saudi Arabians. 

The first stop on the transpacific flight from Travis, 
Hickam AFB at Honolulu was the focal point for MATS 
operations in the vast Pacific Ocean area. From its run- 
ways, MATS aircraft flew to the Far East over three differ- 
ent island-hopping routes, via Midway, Wake, or Johnston 
Islands. In late November 1956 the MATS Pacific Division 
transferred its headquarters from Hickam to Parks AFB, 
Calif. Victim of the Pearl Harbor attack, Hickam AFB con- 
tinued to play a key role in MATS operations. 

At the Japanese end of the long Pacific flight was the 
Tokyo International Airport, the former Haneda Air Base. 
Under MATS command jurisdiction until October 1955, 
the Tokyo International Airport played an important part 
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All C-124 Globemasters, like this one, previously assigned 
as TAC troop carriers, were transferred to MATS in 1957. 





Air Rescue Service, part of MATS, made good use of the 
Sikorsky H-19 helicopter in rescue missions in Korea. 


Boeing C-97 Stratofreighter, heavy 


designed 
freight at high speeds, was a mainstay on Pacific hops. 


to carry 





in the evacuation of military patients by air from Korea to 
the United States. 


The MATS Fleet 


The Military Air Transport Service began operations 
with a miscellaneous assortment of airplanes, which by 
August 1, 1948, totaled 824. Of that number, the Air Force 
contributed 766, as against the fifty-eight aircraft received 
from the Navy. Mainly transports, the initial inventory in- 
cluded 234 Douglas C-54s and 239 Douglas C-47s. Products 
of World War II, these planes were largely outdated. 

In recognition of the inadequacy of its aircraft, MATS 
immediately set up a replacement and modernization pro- 
gram, the results of which were reflected in the command’s 
inventory by the end of 1956, when the MATS fleet num- 
bered 1,435 aircraft. Of these, 610 were four-engine trans- 
ports—C-54s, C-97s, C-118s (Navy R6D), C-121s (Navy 
R7V), and C-124s. All but the C-54s had rearward-facing 
seats, a safety innovation in air transport which MATS 
assisted in developing. But still most widely used in 1957 
was the C-54 (Navy R5D) Skymaster, veteran work horse 
of the “Hump” operation of World War II, the Berlin Air- 
lift, and the MATS trunk lines. 

Among the nontransport aircraft in use in 1957 were the 
Grumman SA-16 amphibian aircraft and Sikorsky H-19 
and Piasecki H-21 helicopters of the Air Rescue Service 
and the modified Boeing WB-50 of the Air Weather Service. 
All the MATS supporting services were in need of newer 
aircraft equipped to meet their special requirements. 

Designed primarily for long-range air transport of bulky 
cargo at high speeds, the Boeing C-97A Stratofreighter was 
a mainstay in Pacific operations. Its built-in loading ramp 
facilitated the handling of howitzers, trucks, ambulances, 
and other mobile equipment. A troop carrier version, the 
C-97C, carried 130 troops or seventy-nine litter patients 
and four attendants. 

The Douglas C-118, a passenger plane, operated in both 
the Atlantic and Pacific. A long-range, high-speed transport, 
the Lockheed C-121 Constellation lifted 40,000 pounds of 
cargo or forty-four passengers. The huge Douglas C-124 
Globemaster II could carry as much as 74,000 pounds. 
Equipped with clamshell doors and its own roll-on, roll- 
off loading ramp, the C-124 easily accommodated a truck, 
a light tank, a disassembled H-19 helicopter, or a Matador 
missile. 

Since its aircraft at best could furnish only the nucleus 
for an expanded wartime operation, MATS planned to call 
on the Civil Reserve Air Fleet (CRAF) as needed. The 
CRAF program involved the modification of designated 
aircraft from the civil airlines to enable a quick change- 
over to war service. In 1957 the Civil Reserve Air Fleet 
consisted of more than 300 four-engine transports belonging 

to twenty-three airlines. Most of these already had the 
standby wiring and brackets to accommodate the commv- 
nications and navigation equipment required for long-range 
transocean operation. 


The MATS Supporting Services 


Aircraft alone do not make a global airlift system. With- 
out a host of supporting services, any such system would 
soon fall apart and disappear. Accordingly, MATS paid 
special attention to the operation of its supporting services. 


Airways and Air Communications Service 


The Airways and Air Communications Service (AACS) 
provided airway communications facilities, navigational 
aids, and flight services for the Air Force. AACS utilized 
highly technical facilities and equipment, such as direction 
finders, radio ranges, ground-controlled-approach and it 
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strument-landing systems, radio and radar beacons, air-to- 








the ground and point-to-point radio, message centers, and 
-19 cryptocenters. 
"ioe Global in concept and operations, AACS had stations at 
ice, over 300 points throughout the world, ranging from Green- 
wer land to the Caribbean and from Germany to Japan. At the 
close of 1956, more than fifty percent of its 28,000 officers 
ilky and men were serving outside the continental limits of the 
wil United States. 
mp AACS had responsibility for the installation, operation, 
ces, and maintenance of the USAF Strategic Communications 
the System (STRATCOM), a worldwide, long-range, point-to- 
oul point, and ground-to-air communications system for the 
control of air operations. By furnishing round-the-clock 
oth support along its global communications chain, AACS 


assisted the Air Force in flying under all weather condi- 
tions anywhere in the world. 

194 The work of the Flight Service remained unchanged 
when it came under AACS in October 1956. The only 


_ MATS activity confined to the continental United States, 
alll the Flight Service, through its seven centers, cleared all 
oii military flights from airfields where no other clearing 

authority was available. It also assisted aircraft lost or in 
leak distress, and it notified the Air Defense Command coordi- 
call nation centers of the movements of military aircraft. As 


The General Arnold once put it: “AACS has taken the alone- 
sated ness out of flying and with it whatever dread there might 


inge- otherwise be of air routes over lonely and dangerous 
Fleet areas... 
.” Air Weather Service 

the 


The Air Weather Service (AWS) furnished vital weather 
-ange information for the US Air Force and US Army. In 1957 it 
operated approximately 300 weather stations, twenty-four 
mobile weather teams, and seven aerial reconnaissance 
squadrons throughout the world. After May 1952, AWS 
furnished each major USAF command a specialized weather 


With- fg Service to meet individual needs. 
vould AWS gathered weather data from the North Pole to the 
paid J "Topics. Scheduled weather reconnaissance flights brought 


reports from the Arctic and from the North Atlantic and 
Pacific oceans, covering thousands of miles of remote ocean 
and land areas beyond the range of ground stations. AWS 
ACS) provided both operational and planning forecasts for any 
air route terminal or geographic location. 


vices. 






tional 

‘lized _ AWS planes regularly tracked hurricanes and typhoons 
ection in the Atlantic and Pacific areas. In August 1955, a WB-29 
ad in & “ying out of Bermuda made the first recorded night pene- 
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Above, Air Weather Service lives up to its name by sup- 
plying a constant flow of up-to-date weather information. 


Officers of the Airways and Air Communications Service 
select alternate landing fields for use in foul weather. 


tration of Hurricane Connie. At Kansas City, Mo., the AWS 
Severe Weather Warning Center, working side by side with 
the US Weather Bureau, issued advisory forecasts for areas 
of the United States that could expect tornadoes, severe 
thunderstorms, or winds above fifty knots. 


Air Rescue Service 


The Air Rescue Service (ARS), with headquarters at 
Orlando AFB, Fla., carried out worldwide search and rescue 
operations over both land and water. Wherever MATS and 
other military or civil aircraft flew and whenever air disaster 
occurred, ARS was on the alert to save lives and to aid 
the injured. 

Easily the most spectacular member of the MATS family, 
ARS had trained personnel and specialized equipment for 
immediate action in any climate or terrain. It rushed men 
to crash sites and assisted the survivors by the fastest pos- 
sible means—by parachute drop of rescue teams, supply, 
and equipment from SC-47 and SC-54 aircraft; by helicop- 
ter and triphibian planes; or by jeeps, caterpillar-tread 
weasels, and trucks. Able to give emergency medical aid 
and skilled in the techniques of survival in arctic, jungle, 
mountain, or desert areas, the ARS personnel took over 
until the rescue operations were completed. 

The record of ARS is replete with heroic deeds. One 
example will suffice. In July 1952, a British transport plane 
ditched in the Mediterranean and sent out distress calls. 
From Wheelus Field, in Libya, Capt. Kendrick U. Reeves 
took off in an SA-16 in search of the plane, sighted it, and 
reported to his base. Two British planes already overhead 
were not equipped for rescue operations. With the approval 
of his entire crew, Reeves decided to land, even though 
the sea was “too choppy for a takeoff. The landing was 
made and the thirty-two survivors were brought aboard, 
wrapped in blankets, and given hot food and drink. A Brit- 
ish destroyer soon picked up the rescued, but the rescuers 
stayed with their aircraft. Three days later the battered 
SA-16 was taxied and towed into port. 

Despite its many mercy missions, ARS remained pri- 
marily a military force with a wartime mission of retrieving 
downed combat aircrews. But its humanitarian aspect was 
a satisfying byproduct of its peacetime activities. 


Air Photographic and Charting Service 


The newest of the MATS services, the Air Photographic 
and Charting Service (APCS) was responsible for the re- 
search, production, reproduction, worldwide distribution, 
and storage of aeronautical charts. It also handled air target 
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Above, Convair C-131A Sa- 
maritan aeromedical trans- 
port assigned to MATS. 
Inset shows how interior 
can be arranged to handle 
litter or ambulatory px 
tients, or any combination. 


materials and provided related cartographic services. One 
of its most important jobs was to perform aerial mapping 
photography and aerial electronic geodetic surveys for the 
Department of Defense. Under APCS the Air Force con- 
centrated all of its still and motion picture production. 
APCS maintained a large Aeronautical Chart and Infor- 
mation Center at St. Louis, Mo., staffed mostly by skilled 
civilians. During the year ending June 30, 1956, APCS 
distributed 100,000,000 copies of charts and publications. 


MATS Operations 


In practice, MATS operated as a transocean, intertheater 
carrier. The Joint Military Transportation Committee, an 
agency of the Joint Chiefs of Staff, determined over-all 
airlift requirements and allocated available airlift. Within 
his allocation, each user of MATS facilities decided what 
he wanted to move and determined the priority of ship- 
ment for each passenger and each item. MATS processed 
all passengers and cargo and obtained all the necessary 
air transportation from its own resources or by purchase 
from commercial operators. 

In addition to furnishing technical support services for 
the Air Force, MATS had to be ready to airlift men and 
materiel for the SAC striking force should war come. The 
day-to-day flights of the transports were regarded as train- 
ing for this all-important D-day mission—the real reason 
for the existence of MATS. General Smith believed that 
MATS had to “handle real passengers and real cargoes, in 
order to develop the techniques and procedures that will 
be effective in emergencies.” 

In a typical peacetime deployment of a SAC wing to 
the United Kingdom, for instance, MATS planes first flew 
a MATS control team into a SAC home base. After load- 
ing, the transports proceeded through an aerial port and 
on over the North Atlantic. In the United Kingdom, the 
same aircraft might pick up a SAC wing for rotation to 
the United States. Conducted under simulated wartime 
conditions, these movements gave valuable experience to 
both SAC and MATS. Of course, they required that MATS 
maintain considerable airlift above that needed for nor- 
mal transport operations. 

Throughout 1956, during every hour of the day, MATS 
airlifted about 100 passengers and patients and nearly 
twenty tons of cargo. In that banner year its planes moved 
approximately 850,000 patients and passengers and about 
170,000 tons of cargo and mail. In 1956, MATS set the 
unprecedented record of one transocean flight every 
twenty-three minutes. 

The regular transports brought back military patients 
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from overseas, usually to Travis AFB, Calif., or McGuire 
AFB, N.J. Within the United States, aeromedical evacu- 
ation squadrons picked up patients for delivery to military 
hospitals. Under this system, any patient wherever sta. 
tioned could be certain of getting- the best possible treat. 
ment and hospital care within a matter of hours. Specially 
equipped aircraft and trained medical attendants con. 
tributed to patient comfort and safety. 

Because aircraft “could do the job more quickly and 
effectively than any other type of transport, air evacuation 
became the accepted practice for all military patients, 
Through December 1953, 66,536 Korean War patients 
returned by air to the United States. To handle this 
traffic, the Air Force converted C-54, C-74, and C-97 
aircraft into litter-carrying planes. On April 1, 1954, MATS 
took over its first Convair C-131A Samaritan, specially de- 
signed for domestic aeromedical evacuation. 

Following the Korean War years, medical air evacuation 
assumed a more normal pattern. At the peak, during the 
year July 1, 1950-June 30, 1951, the patient movements 
worldwide totaled 131,639, as compared with 53,739 for 
the year July 1, 1955-June 30, 1956. The reduction and 
stabilization of the workload enabled MATS to improve 
its handling of medical evacuees. 

MATS met airlift emergencies as they arose, whether 
in the United States, Germany, or Korea. During the 
twenty-four-day Operation Haylift ending in February 
1949, MATS C-47 and C-82 aircraft dropped almost 1,900 
tons of feed, rations, medical supplies, heaters, coal, and 
oil to isolated ranches in Nevada and Utah. With all sur- 
face transportation snowbound, the sky afforded the only 
access to this area, and MATS was ready with planes and 
crews. 

In late August 1952, more than 3,700 Moslems, eager 
to make the religious pilgrimage to the holy city of 
Mecca, in Saudi Arabia, were stranded in Beirut, Lebanon, 
because of insufficient commercial transport. MATS rolled 
out a modern Magic Carpet—as the operation was natu- 
rally called—and provided immediate airlift to Mecca. 
And in the following February, when floods brought 
disaster to Holland, MATS aircraft took part in Operation 
Humanity, dropping food and other supplies for the 
stricken people and sandbags to reinforce the sagging 
dikes. 

In November 1956, MATS airlifted 1,306 troops and 
110 tons of equipment from Colombia and India to the 
United Nations staging area at Naples, Italy, for occupa- 
tion duty in the Suez Canal area. On December 11, MATS 
began Operation Safe Haven—the movement of Hun- 
garian refugees from Munich, Germany, to McGuire AFB, 
N. J. By April 27, 1957, MATS and its civil contract 
carriers had brought more than 13,000 Hungarians to the 
United States. 

The original mission called for MATS to ferry aircraft 
both within the United States and outside. Less than 
sixty days after its creation, the command began ferrying 
transports used in the Berlin Airlift to and from recon- 
ditioning plants in the United States. 

Completion of this emergency assignment brought only 
a temporary respite in overseas ferry operations. When 
the cold war intensified after Korea, it became necessary 
to deliver many more aircraft to USAF bases overseas 
and to the air forces of allied and friendly nations. Via 
the familiar North Atlantic ferry route of World War Il, 
where ice, wind, and weather were frequent foes, MATS 
crews delivered T-33, F-84F, F-86, and F-100 jet aircraft 
to Europe. At the same time, domestic ferrying continued. 
Consisting mostly of Air National Guard and Air Force 
Reserve aircraft, the deliveries within the United States 
always outnumbered those to foreign destinations. 

MATS achieved an outstanding safety record. Although 
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In Operation Haylift in 
1949, MATS aircraft 
dropped tons of feed 
to starving cattle 
stranded in snow. 


In 1956 Hungarian ref- 
ugee children in GI chow 
line had good reason to 


be grateful to MATS. 





its planes flew in all sorts of weather, the accident rate 
continued to decline, reaching an all-time low of 5.12 per 
100,000 flying hours in 1956. This record prompted a 
leading underwriter to offer worldwide accident insurance 
protection to MATS crew members on scheduled passen- 
ger or cargo flights, at the same rates available to com- 
mercial airline pilots. Military and civilian passengers 
could also obtain air travel insurance at regular com- 
mercial airline rates on MATS scheduled flights. 


MATS and the Korean War 


Out of the gray morning mists on June 25, 1950, four 
North Korean fighter planes swooped down on Kimpo 
Airfield near Seoul, strafing a MATS C-54 transport about 
to take off on a scheduled flight to Tokyo. The attackers 
disappeared within minutes, leaving behind the smoldering 
wreckage of the first American plane lost in the Korean 
conflict: 

MATS and its supporting services reacted quickly to 
the emergency. The Atlantic and Continental Divisions 
immediately diverted forty four-engine aircraft—all they 
could spare—to the Pacific Division for the support of 
the Korean operation. Thus began the Pacific Airlift, the 
longest aerial supply line in history. Meanwhile, the Air 
Force called upon the commercial airlines for assistance. 
The first contract carrier, a DC-4 already equipped for 
the long Pacific haul, left for Tokyo on July 3. By late 
August 1950, MATS had sixty-six four-engine transports 
under charter from seventeen airlines. In addition, Canada 
and Belgium contributed aircraft. Headquarters USAF 
also assigned TAC’s 61st and 62d Troop Carrier Groups 
with approximately seventy-five C-54s to the airlift. Until 
mid-November 1950, when its job was completed, the 


Provisional airlift task force at Travis AFB expedited the 


MATS airlift to Japan. 

During the first three months of the conflict the num- 
ber of four-engine transports operating in the Pacific Air- 
lift increased from about sixty to 250, and aircraft utiliza- 
tion climbed from 2.5 hours to almost six hours per air- 
craft per day. Cargo delivered to Japan rose from approxi- 
mately 2% tons daily before the airlift to an average of 
106 tons daily. 

Fortunately, MATS could use the already established 
transpacific routes fanning out from Hawaii to Japan as 
well as the shorter but more hazardous great-circle route 


AIR FORCE Magazine * August 1957 


via Alaska and the Aleutians. The same aircraft that flew 
critical cargo to Japan brought back the sick and wounded 
from Korea to the United States. 

Beginning in 1951 the Korean airlift requirements eased 
to the extent that both MATS and commercial aircraft 
could resume their regular runs. In March 1952, approxi- 
mately sixty MATS, sixty commercial, and fifteen United 
Nations transports were participating in the Pacific Air- 
lift. Despite diminished demands, during the year July 1, 
1951-June 30, 1952, the Pacific Division of MATS trans- 
ported 16,766 tons of cargo and mail and 53,904 pas- 
sengers to Japan, and returned 17,968 medical evacuees 
to the United States. When the war ended, MATS was 
still using civil contract carriers to meet its commitments 
in Korea and elsewhere. 

In addition to~air transport, MATS furnished vital air 
communications, weather, and rescue services in Korea. 
Following the outbreak of hostilities, the Airways and Air 
Communications Service rushed highly skilled personnel 
and specialized communications equipment to the theater. 
AACS got its first Korean combat experience in August 
1950, during the evacuation of the airfield at Pohang. One 
unit had to be moved over twelve miles of sniper-infested 
highway to the seaport where it was loaded onto a 
waiting ship. The forty-five men in the detachment es- 
caped without injury, although they spent the last two 
nights in foxholes helping to defend the perimeter of the 
doomed airfield. 

‘The Air Weather Service moved quickly into war-torn 
Korea, establishing its first weather station at Taegu on 
June 27, 1950. Small detachments stationed at the princi- 
pal Korean airfields and two-man _ weather-observation 
teams attached to US Eighth Army units supplied direct, 
on-the-spot weather data for all United Nations forces. 
Portable weather stations proved more adaptable in Korea 
than mobile ones, since the former could be airlifted while 
the latter were difficult to move over the poor roads. 
Regularly scheduled, daily reconnaissance flights furnished 
additional weather coverage, as did also the aerial weather 
observers placed aboard bombers and reconnaissance air- 
craft operating over North Korea. 

The 8d Air Rescue Squadron became one of the most 
honored and decorated units of the Korean War. Its 
Sikorsky H-5 helicopters proved invaluable in rescuing 
airmen and wounded ground troops. In mid-February 
1951, H-5 pilots braved a forty-knot wind and a blinding 
snowstorm to evacuate fifty-two wounded men, after de- 
livering blankets, blood plasma, and medical supplies to 
elements of the US 2d Division surrounded at Chinyong. 
During March 1951, helicopters saved six out of seven 
pilots forced down behind enemy lines, one pickup taking 
place twenty minutes after the pilot was shot down and 
another involving hazardous night flying. Many pilots, in- 
cluding jet ace Capt. Joseph McConnell, lived to fly and 
fight again because of the Air Rescue Service. 

Although the helicopters stole the show, the Grumman 
SA-16 amphibians performed equally dramatic and haz- 
ardous rescues of UN personnel from the coastal waters 
and rivers of Korea. On the night of June 11, 1951, an 
SA-16 pilot landed in the shallow, debris-filled Taedong 
River to rescue an F-51 pilot, while the downed pilot's 
squadron mates beat off heavy enemy fire and provided 
some illumination with their landing lights. On September 
18, 1951, a jet pilot whose engine failed at 27,000 feet 
notified a patroling SA-16 and indicated where he would 
bail out. When he landed, the rescue plane was already 
there, and in three minutes he was safe on board. 

At the end of hostilities on July 27, 1953, the 3d Air 
Rescue Squadron was credited with a total of 9,680 rescues 
within the combat area. Of this number, 996 were UN 
personnel saved from behind enemy lines. 
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SEVEN -LEAGUE BOOTS 





FOR THE F-100 
IN USAF’S 
GOLDEN ANNIVERSARY YEAR| 


U. S. AIR FORCE F-100 Super Sabre fighters 
dramatically demonstrate their newest capability 
for extending range and load capacity, refueling 
at their normally higher cruising altitudes and 
cruising speeds. The “Buddy System” permits one 
F-100 to refuel another without the necessity of 


Flight Refueling, Inc., has been conducting into 
all phases of fast fuel transfer problems. F.R.I. 
designs and produces complete refueling systems 
for aircraft, both fixed and rotary wing, and is 
engaged in advanced research projects which are 
still classified. 







sacrificing altitude or speed in descending to lower If you have a perplexing fuel transfer problem, wn 
level for rendezvous with a conventional tanker Flight Refueling’s engineers will be pleased to Ali 
airplane. discuss it with you and suggest methods of solving Divis 
Development of the F-100 “Buddy System” it, either through the design of a system to meet igniti 
refueling equipment is an example of the progres- your specifications, or by applying proved F.R.I. (Th 
sive research and development program which design principles to your existing system. pe 
know 


Attention ENGINEERS 


Unusual career opportunities for engi- 
neering personnel are available in new 
projects for developing new fuel transfer 
systems. Write Engineering Manager for 
details. 







Flight Refueling, Inc. 


FRIENDSHIP INTERNATIONAL AIRPORT Baltimore 3, Maryland 





WEST COAST—William E. Davis, Box 642, Inglewood, California 


REPRESENTATIVES: 
DAYTON—F. J. Kendell, Box 622, Far Hills Station, Dayton 9, Ohio 








World-Wide Service Facilities 





SAFEGUARDS 


“Sandi JET IGNITION 


A world-wide Bendix service organization of well trained to receive the satisfactory performance built into 

personnel who have at their command the complete — Bendix* Jet Ignition equipment. 

lacilities of the service department of the Scintilla It is important to remember that when you specify 

Division of Bendix, stands solidly back of the jet Bendix Jet Ignition you get not only the best in design 

ignition equipment manufactured by this division. and performance, but you are assured that wherever you 
This veteran service organization, with over thirty fly, the finest service organization in the industry is 

years of experience in meeting ignition service problems readily available to maintain the quality that has made 

of all kinds, is equipped with the facilities, parts, and © Bendix—The Most Trusted Name in Ignition. 

now-how to assure that every customer may continue iti aeaia 


Export Sales and Service: a . 
Bendix International Division, 205 East 42nd St., New York 17, N. Y: / CL i 


FACTORY BRANCH OFFICES: 
117 E. Providencia Ave., Burbank, Calif. e Paterson Building, 18038 Mack Ave., Detroit 24, r) 
Mich. e 545 Cedar Lane, Teaneck, N. J. e 5906 North Port Washington Rd., Milwaukee 17, YT / 
Wisc, ¢ Hulman Building, 120 W. Second St., Dayton 2, Ohio © 2608 Inwood Road, SCINTILLA 

Dallas 19, Texas e 8425 First Ave., South, Seattle 8, Wash. e 1701 “K” Street, N.W., AVIATION CORPORATION 


Washington 6, D. C. 8) | VI S | 0 N 




















New Westinghouse 
J34 engine powers 
first Navy all-purpose 
jet trainer 


North American Aviation has chosen the new version of a proven 
power plant for this first Navy all-purpose jet trainer. Designed 
as a complete pilot training system for operation from both land 
and carrier bases, the T2J-1 is capable of taking students from pri- 
mary through advanced phases to carrier qualification. 


Engineered and designed after Pearl Harbor, the J34 turbojet 
saw rugged service in Korea. Its early reputation for combat 
reliability and durability has now become almost legendary after 
more than two million hours of combat and operational flight time. 
It is less than half as vulnerable to foreign object damage as other 
engines. No wonder the Westinghouse J34 was selected to power 
this new all-purpose jet trainer! 


Take advantage of the Westinghouse ability to engineer, design 
and produce equipment for the defense of America. Write to the 
Westinghouse Electric Corporation, P O Box 868, Pittsburgh 30, Pa. 





You CAN BE SURE...1F ITS 


Westinghouse 


The Westinghouse J34-WE-46 will produce 3,400 pounds 
thrust to give the T2J-1 a level flight speed of 429 kt. 
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Chapter 15 





The Leaders 


in the quality of its top leadership. The men who 

held the posts of civilian Secretary and military Chief 
of Staff generally worked together closely and effectively. 
Mutual respect and understanding resulted in a mature 
and constructive approach to problems. Air Force leader- 
ship inspired trust and. confidence, not only in the Air 
Force but in the nation as a whole. 


[)‘in'the its first ten years the Air Force was fortunate 


Stuart Symington 


When Stuart Symington took the oath of office as the 
first Secretary of the Air Force on September 18, 1947, it 
marked the official beginning of the Department of the Air 
Force. President Truman chose for this important position 
a fellow-Missourian who had been Assistant Secretary of 
War for Air since January 1946. Symington had headed a 
company that built thousands of power-driven turrets for 
American bombers during World War II. 

Symington’s greatest contribution to the Air Force was 
his single-minded—some said fanatical—devotion to the 
concept of the seventy-group Air Force, which he deemed 
‘the irreducible minimum” needed to maintain national 
safety. In 1947 and 1948 he was one of the first public 
figures to call attention to the necessity of confronting the 
Communist nations with the threat of overwhelming retalia- 
tion against aggression. 

The Secretary’s insistence upon seventy groups found 
increasing favor in Congress but sometimes left him in dis- 
agreement with his superiors, President Truman and Secre- 
tary of Defense Forrestal. This was the era of the “balanced- 
forces” concept and rigid budgetary ceilings. Symington 
insisted that “balance” did not mean that the Army, Navy, 


Three great air leaders in order of command succession: 
Gen. Arnold, the AAF’s World War II chief; Gen. Spaatz, 
first Chief of Staff, USAF; Gen. Vandenberg, his successor. 
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and Air Force should be maintained at the same size, man 
for man, or dollar for dollar. 

During the B-36 controversy with the Navy in 1949, 
Symington used the opportunity to give wider dissemina- 
tion to Air Force ideas and doctrines. He completely vin- 
dicated USAF procurement of the B-36 and, in the process, 
convinced both the public and Gongress that the Air Force 
position on major issues of national security was a valid 
one. 

Another of Symington’s valuable contributions was the 
promotion of management and cost-control concepts within 
the Air Force. He established the comptroller organization 
and fostered its growth. Faced with the task of rebuilding 
the Air Force with limited funds after its frenzied demobili- 
zation, he insisted on the creation and use of management 
tools that would bring about more effective and economical 
Air Force operations. He called his plan “Management 


Control Through Cost Control.” 


Symington resigned as Secretary of the Air Force on 
April 24, 1950, to become chairman of the National Security 
Resources Board. Subsequently, he served as head of the 
Reconstruction Finance Corporation. In 1952 he was elected 
US Senator from Missouri. In the Senate, he devoted much 
of his time and attention to the problems and needs of the 
Air Force, 


General Carl Spaatz 


Carl Spaatz became the first Chief of Staff of the United 
States Air Force on September 26, 1947—thirty-three years 
after his graduation from West Point and almost thirty-two 
years after he learned to fly at the Signal Corps Aviation 
School at San Diego, Calif. The new honor followed nine- 
teen months as commanding general of the Army Air Forces. 

The foremost American combat air commander of World 
War II, Spaatz had had the unique experience of com- 
manding the American strategic air assaults on both Ger- 
many and Japan. After the victory in Europe, Spaatz moved 
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First Chief of Staff with the first Secretary of the Air 
Force: Gen. Carl Spaatz, left, and Stuart Symington. 


to the Pacific in time to guide the final B-29 campaign 
against Japan, including the atomic bomb-drops on Hiro- 
shima and Nagasaki. He was also present at all three sign- 
ings of unconditional surrender by the enemy—at Reims, 
Berlin, and Tokyo. 

His combat experiences convinced Spaatz that the Air 
Force could accomplish its mission only if it maintained a 
force in being of adequate size and proper composition, 
strategically deployed and in a high and constant state of 
readiness. He believed that the first priority should be 
given to a strong strategic air force, but he also spoke out 
for adequate tactical cooperation among air, ground, and 
sea forces. To keep a powerful Air Force in being, Spaatz 
wanted a strong Air National Guard and Air Force Reserve 
to provide trained replacements and units in time of emer- 
gency or war. To support this Air Force in being, Spaatz 
urged a well-balanced, forward-looking program of research 
and technical development, an alert, readily expandable 
aeronautical industry, and an informed and enlightened 
public opinion. 

The years immediately following World War II proved 
frustrating for Spaatz because he found it so difficult to 
put his ideas into practice. Beset by the problems growing 
out of rapid demobilization, the Air Force could not main- 
tain an effective striking force. The United States relied 
on the atomic bomb for its military security, but the effec- 
tiveness of the bomb was severely limited by the lack of 
combat-ready units in the Air Force. 

To meet the growing threat of aggression, Spaatz worked 
hard to secure approval for the seventy-group Air Force. 
He contended that this was the minimum for warding off 
any attack and at the same time striking a decisive retalia- 
tory blow. By the spring of 1948 the Air Force reached the 
fifty-five-group phase of the projected seventy-group pro- 
gram. But the postwar era of fiscal retrenchment had not 
yet ended, and the Air Force reduced its program to fifty- 
five groups. 

The administrative duties of Chief of Staff weighed 
heavily on Spaatz. They proved especially irksome after 
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his satisfying experience as a wartime combat commande, 
In April 1948, he retired. In retirement, he continued 
impress on the American public the need for keeping th 
Air Force strong at all times, because in a future war ther 
would no longer be an extended period of mobilization, 


General Hoyt S. Vandenberg 


Hoyt S. Vandenberg succeeded Spaatz as Chief of Staf 
on April 30, 1948, and held that position for more thay 
five years—until his retirement on June 30, 1953. His death 
on April 2, 1954, at the age of fifty-five, ended a long and 
brilliant military career. 

After graduating from West Point in 1923, Vandenberg 
spent his entire military life in the Army air arm that grew 
into the US Air Force. During World War II his most 
important assignment was as commander of the Ninth Air 
Force in Europe in 1944-45. After the war he served suc. 
cessively as Director of Central Intelligence and Vice Chief 
of Staff of the Air Force, until he became Chief of Staff. 

Vandenberg undertook to clarify in the minds of the 
public and of Congress the position of the Air Force in the 
defense of the United States, as outlined by the Joint Chiefs 
of Staff at the Key West and Newport conferences in 1948. 
The Air Force would meet aggression against the United 
States by launching immediately a powerful, strategic ait 
offensive against the basic sources of an enemy’s war- 
making capacity. At the same time, it would defend the 
United States and our essential bases against attack by ait. 
It would also provide tactical support of the Army and 
Navy in exploitation of the opportunity presented through 
successful prosecution of the first two tasks. 

Vandenberg’s greatest problem, perhaps, was to recon- 
cile the Air Force needs of the present and future with each 
other as well as with the over-all needs of the nation as 
determined by Congress. This was further complicated 
when the President refused in 1949 to release funds voted 
by Congress to expand the Air Force. Vandenberg hoped 
desperately for a degree of permanency in Air Force goals 
that would make it possible to reduce to a minimum the 
uncertainty and costly changes. But international events, 
technological progress, and economic and political con- 
siderations combined to produce frequent changes. 

Vandenberg felt strongly that limiting Air Force funds 
for research and development, procurement, and manpower 
had resulted in a “shoestring” air force with which to fight 
the Korean War. For that reason, he advised against bomb- 
ing across the Yalu River in 1951. He argued that the Air 
Force in being at the time could “peck at the periphery’ 
of the Communist world by wiping out the sources of 
Communist power in China or it could destroy the indus- 
trial centers of the Soviet Union. But it could not do both. 
If the peripheral concept were followed, the losses by attri- 
tion would be so great that the Air Force would not be able 
to defend other areas of the world. Accordingly, in 1951, 
Vandenberg asked for an air force that would be large 
enough to handle most contingencies. He sought and ob- 
tained official adoption of a 143-wing program for the Ait 
Force. In the spring of 1953, shortly before he retired, he 
made a valiant but unsuccessful effort to convince Con- 
gress that the 143-wing program should not be cut back. 


Thomas K. Finletter 


Thomas K. Finletter became the second Secretary of the 
Air Force on April 24, 1950. After service in the Army 
Field Artillery during World War I, he had practiced law 
until 1941. From 1941 until 1944 he was a special assistant 
to the Secretary of State, and in 1945 he was a consultant 
to the American delegation to the United Nations Con- 
ference on International Organization at San Francisco. 
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Gen. Hoyt S. Vandenberg succeeded Spaatz in 1948, served 


as Chief of Staff for more than five years, died in 1954. 


As chairman of the President’s Air Policy Commission in 
1947, he had a major part in preparing its report—“Survival 
in the Air Age”—which recommended a seventy-group Air 
Force. 

An outspoken advocate of airpower, Finletter saw “air- 
atomic power” (his favorite phrase) in the mid-twentieth 
century as playing the role of world policeman similar to 
that played by the British Navy in the nineteenth century. 
Because of his interest in warfare and its larger implica- 
tions, Finletter reviewed and discussed strategic planning 
with Air Force generals, especially General LeMay, SAC’s 
commander. He wanted to know and understand the fun- 
damental reasons for the operational concepts on which re- 
quirements were based. His penetrating analysis of strategic 
thinking led him to place major emphasis on the Strategic 
Air Command and its mission. 

From the beginning Finletter recognized that to be 
effective, SAC needed overseas bases. He devoted a great 
deal of his energies to securing agreements with NATO 
countries for construction of bases for SAC and other USAF 
commands. Finletter also helped pave the way for the 
Spanish base negotiations. 

When the Department of Defense decided on the 143- 
wing program in October 1951, it forced a change in the 
traditional practice of distributing military funds equally 
among the three services. The change was based on the 
principle of allocating money in accordance with the priori- 
ties assigned to the missions of the services, Finletter had 
labored hard for this principle. He called the change “a 
milestone in the history of the Air Force, . . . a recognition 
of the key position in military operations today of land- 
based airpower.” 

When the Air Force was accused of having neglected 
its tactical air arm during the Korean War, Finletter pointed 
out that FEAF was handicapped by two major restrictions: 
first, it could not use atomic weapons; and second, it could 
not bomb beyond the Yalu River boundary between North 
Korea ‘and China, nor could it pursue enemy planes beyond 
that river line. And Finletter did not let others forget the 
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Thomas K. Finletter, second AF Secretary, guided the De- 
partment of the Air Force through most of the Korean War. 


crucial fact that the Korean “police action” did not explode 
into World War III principally because of SAC, the deter- - 
rent ace-in-the-hole. 

When Finletter left office with the change of administra- 
tion in January 1953, it was with the knowledge that he 
had been one of the principal architects of the Air Force 
of the future. 


Harold E. Talbott 


Harold E. Talbott took office as Secretary of the Air 
Force on February 4, 1953. After duty as a major in the 
Air Service during World War I, Talbott had extensive 
experience in the aircraft and automobile industries in the 
years between wars. For a period during World War II 
he directed aircraft production under the War Production 
Board. 

During Talbott’s two and a half years in office the major 
concern of the Air Force shifted from problems of materiel, 
installations, and research and development to problems of 
money and personnel. It fell to Talbott and Twining to 
defend and carry forward the large Air Force expansion 
for which Finletter and Vandenberg had obtained agree- 
ment. 

With the end of the Korean War, the bottom began to 
drop out of the skilled manpower pool of the Air Force. 
Reenlistment rates dropped from fifty-five percent to twenty- 
four percent by 1954. For certain critical Air Force skills 
the first-term reenlistment rate dropped to as low as ten 
percent. Talbott appreciated the full significance of the 
problem. He pointed out that it cost $14,000 to train an 
airman in a basic job and $75,000 to train an electronic 
expert who, at the earliest opportunity, would leave to take 
a higher-paid job in private industry. 

Talbott traveled widely to get the story from the air- 
men and to tell the public—and Congress—what should be 
done about the situation. He listened to Air Force per- 
sonnel of all ranks and grades, and to their wives and 
families. With a vast acquaintance in the business and pro 
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Harold E. Talbott was the airman’s friend. Here he swears 
in M/Sgt. Horst Tittle as the latter begins his 47th year. 


fessional worlds, he could persuade many people and or- 
ganizations to help the Air Force improve conditions. He 
repeatedly called attention to the decline in the so-called 
“fringe benefits’—medieal care, dependent housing, and 
recreational facilities-which service personnel had tra- 
ditionally received. Talbott worked hard for passage of 
the Career Incentive Act in 1955. 

Talbott personally supervised planning for the estab- 
lishment of the Air Force Academy. He worked to get 
from Congress the necessary legislation as well as the 
money to build it. As one of his last major acts of public 
office, and one that gave him the greatest satisfaction, Tal- 
bott dedicated the Air Force Academy on July 11, 1955. 
It was the culmination of a generation-old Air Force dream. 

Talbott resigned on August 1, 1955. He died on March 
2, 1957, at the age of sixty-eight. 


General Nathan F. Twining 


Nathan Farragut Twining, as his middle name indicates, 
was probably intended for a naval career, in keeping with 
family tradition. But the future Air Force Chief of Staff 
started out in the Oregon National Guard, was graduated 
from the US Military Academy as an infantry officer in 
1918, and got into flying nearly five years later. 

During World War II, he had the distinction of com- 
manding three combat air forces—the Thirteenth, Fif- 
teenth, and Twentieth. His more than three years of war- 
time experience in both tactical and strategic air opera- 
tions in Europe and the Pacific were probably more ex- 
tensive than that of any other air commander. After the 
war he successively commanded thé Air Materiel Command 
and the Alaskan Command. He became Vice Chief of 
Staff on October 10, 1950, and succeeded General Van- 
denberg as Chief of Staff on June 30, 1953. 

Twining took office at a critical moment in the history 
of the Air Force. At the direction of the President, the 
Joint Chiefs of Staff were engaged in a “new look” at the 
military services in order to reassess expansion programs. 
Twining was credited with playing a delicate but im- 
portant part in the adoption of the 137-wing program by 
the JCS in the fall of 1953. This replaced a 120-wing 
program, successor for a brief time during 1953 to the 
143-wing program. 

Twining insisted that war machines were only an ex- 
tension of man’s powers. “Readiness” could be reached 
only when the men who manned the aircraft and other 
Air Force weapons were adequately trained. Twining said, 
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Donald A. Quarles as Secretary and Gen. Nathan F. Twin- 
ing as Chief of Staff were a close and effective team. 





“We speak continually of the importance of scientific 
and technological breakthroughs. I know of no single 
breakthrough that I would trade for the assurance that the 
USAF would get—and be able to keep—the skilled men 
it needs in the years ahead.” 

Twining believed that the Soviet Union, long ahead 
of the United States in quantity production of aircraft, 
had also gone ahead in the speed with which it developed 
new types. One reason was that Russian schools graduated 
more than 50,000 engineers in 1954 while American uni- 
versities graduated only 20,000, fewer than half the num- 
ber needed by the nation’s industrial establishment and 
the government. Twining warned: “Years ago it was said 
that the battle of Waterloo was won on the playing fields 
of Eton. Let us hope it can never be said that the battle 
for the Free World was lost in the classrooms of American 
high schools and colleges.” 

At the invitation of the Russian government and the 
direction of the President, Twining visited the Soviet 
Union in June 1956. The visit convinced him that Russian 
aeronautical progress not only justified American emphasis 
on research and development but warranted a still greater 
effort. 

Months before Twining completed his tour of office 
on June 30, 1957, President Eisenhower announced his 
appointment as Chairman of the Joint Chiefs of Staff, 
effective August 15, 1957. It was:a fitting climax to a long 
and successful career. 


. Donald A. Quarles 


Donald A. Quarles was the first Secretary of the Air 
Force with a background in engineering and science. He 
came to the position on August 15, 1955, after almost two 
years as Assistant Secretary of Defense for Research and 
Development. 

After serving as a captain in the Army Field Artillery 
during World War I, Quarles spent a long and fruitful 
career with Bell Telephone Laboratories and the Western 
Electric Company. Later, he was president of the Sandia 
Corporation, a main laboratory operating under contract 
with the Atomic Energy Commission. As Assistant Secre- 
tary of Defense, Quarles served on the National Advisory 
Committee for Aeronautics and headed a group that made 
a detailed study of the guided missile program for the 
three services. 

Quarles brought to his job in the Air Force both a 
theoretical and a practical knowledge of nuclear power 
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and missiles. In November 1955 the President directed 
that the ballistic missile programs receive the highest na- 
tional priority. Quarles’ knowledge proved of particular 
value a year later when the Secretary of Defense delegated 
to the Air Force operational control of all land-based mis- 
siles with a range of more than 200 miles. 

Quarles followed closely the construction of the im- 
portant DEW Line above the Arctic Circle. He gave en- 
couragement and technical advice in the construction of 
the vast Semi-Automatic Ground Environment (SAGE) 
facilities being built under Air Force auspices, a role for 
which he was eminently qualified. 

By the end of 1956 the Air Force counted its assets 
at $70 billion. In supervising the biggest business in 
the United States, Quarles demonstrated superior mana- 
gerial ability. His interests were broad, he kept informed 
on all aspects of Air Force problems, and he had the 
happy faculty of putting his fingers on the key problems. 

Hopefully, Quarles suggested that we might have al- 
ready arrived at a point in international arms competition 
where atomic weapons themselves would impose a peace 
upon mankind. He said: 

“As long as both sides have these terrible weapons 
and the means of delivering them, there is no way for 
one side to initiate total war without disaster to itself. No 
matter which side decided to start total war, destruction 
would be so tremendous and so general that no one could 
dream of victory.” 

On May 1, 1957, Quarles left the Air Force to become 
Deputy Secretary of Defense. 


James H. Douglas, Jr. 


James H. Douglas, Jr., became Secretary of the Air 
Force on May 1, 1957, after more than four years as 
Under Secretary. He was an Army lieutenant in World 
War I while still in his teens. Following his graduation 
from Harvard Law School in 1924, Douglas practiced 
law and engaged in investment banking. In 1932-33 he 
served as Assistant Secretary of the Treasury. On duty 
with the Army Air Forces as a colonel in World War II, 
he held the posts of deputy chief of staff and chief of 
staff of the Air Transport Command. After World War II 
he returned to the practice of law until his appointment 
in 1953 as Under Secretary. « 

His extensive knowledge and experience made Douglas 
the logical man to ride close herd on the Military Air 
Transport Service. This was an important task, for the Air 
Force was responsible for the operation of MATS-—a vital 
link in the nation’s military system. In addition to super- 





Latest to take over the two top US Air Force posts: 
Secretary James H. Douglas and Gen. Thomas D. White. 
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vising MATS affairs, Douglas was responsible for another 
major Air Force activity—installations. He also served as 
chairman of the Requirements Review Board, an informal 
but influential agency at the Secretariat level that re- 
viewed all USAF requirements. As Under Secretary, he 
also dealt with USAF intelligence activities. 

Past experience enabled Douglas to establish a close 
personal relationship between the military and civilian 
leaders of the Air Force. As Under Secretary, he was 
kept informed of the work of the Joint Chiefs of Staff so 
that he understood both the military and civilian ap- 
proaches to problems. Because of this broad knowledge 
and a faculty for reconciling different points of view, 
Douglas was well qualified for the Secretary’s job. 

Douglas became Secretary at a time when the Air 
Force stood on the threshold of a major transition from 
piloted aircraft to guided missiles. Shortly after he took 
office, General White became Chief of Staff, ensuring 
continuation of a strong working relationship that had 
lasted for four years. 


General Thomas D. White 


Thomas D. White completed thirty-seven years of mili- 
tary service on July 1, 1957, the day he became the fourth 
Chief of Staff of the US Air Force. After graduation from 
West Point in 1920, before his nineteenth birthday, he 
served in the infantry until he entered the primary flying 
school at Brooks Field, Tex., in 1924. 

From 1927 to 1942, White spent much of his time as 
a military attaché—in China, the Soviet Union, Italy, 
Greece, and Brazil. He learned to speak Chinese, Italian, 
Portuguese, Russian, and Spanish fluently. 

During World War II, White was Assistant Chief of 
Air Staff, Intelligence, at Headquarters AAF and later 
commanding general of the Seventh Air Force on Okinawa. 
After further duty in the Pacific following the war, he 
served in responsible staff positions in Washington until 
July 1951, when he became the Deputy Chief of Staff, 
Operations. From this key office in the Air Staff, White 
moved up to become Vice Chief of Staff on June 30, 1953. 

As Vice Chief, White became an outspoken advocate 
of strategic airpower. He insisted that airpower could 
bring greater force to bear on an enemy with less danger 
to fewer men than could any other military force avail- 
able to the United States. Yet he did not lose sight of 
the importance of teamwork among the three services. 
White declared that airpower was not the answer to our 
security problem, but rather “one of many vital com- 
ponents which must be employed in a coordinated fashion 
to bring us closer to our goal of national security and 
in the process protect our basic freedoms.” 

He disclaimed for the Air Force any desire for bureau- 
cratic expansion. “The day of the empire builder is long 
past,” he said. “We are looking for men who can do 
more with less.” But to do a bigger job with fewer people, 
the Air Force needed topnotch men. “Our number one 
problem in the Air Force,” he maintained, “is holding on 
to our good people.” But aware that national survival 
might well depend on having an adequate air force, White 
insisted that combat effectiveness come before economies 
within the Air Force. “Every saving, every management 
method must be measured against its effect on our fighting 
ability,” he said. 

White stated clearly and tersely the basic American 
approach to national security in the postwar era: 

“There is a far better way to protect our homes and 
our people than to fight and win a great war. The better 
way ... is to be so obviously superior in our ability to 
carry the war to an enemy that he will not take the risk 
of starting one.” 
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Before crews of the USAF’s biggest and fastest 
bomber take to the air, they have mastery of their 
aircraft. Hours of flying in the Boeing B-52 Simus 
lator built by Curtiss-Wright have coordinated’ 
each man to his job . . . and the crew to its team 
function . . . down to the exact reading of every 
instrument of the plane in flight. 


Similarly, integrating the coming jet transports 
into today’s complex traffic patterns calls for ex- 
perience that can no longer be gained in the air 
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and communications procedures, holding tech- | 
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planned DC-8 and Boeing 707 familiarization 
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Curtiss-Wright. The airlines and the military alike 
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proven experience with every type of Simulator. 


Simulators by Curtiss-Wright realistically re- 
produce every aspect of aircraft operation, with 
the highest precision and fidelity in the industry. 
They add to the safety of flight, save millions of 
dollars and thousands of man-hours yearly for 
both commercial and military operators. 


CURTISS-WRIGHT 


CORPORATION * CARLSTADT, N. J. 


YOUNG MEN! JOIN THE U.S. AIR FORCE 


Investigate Career Opportunities at Your Nearest Recruiting Office 


CURTISS-WRIGHT DEHME training equipment licensed under basi 

patents of R. C. DEHMEL AND CURTISS: 
WRIGHT. Canadian Licensee: Canadian Aviation Electronics Ltd., Montreal — British Licensee: | | 
Redifon Ltd., London—French Licensee: Société d’Electronique et d’Automatisme, Paris ian 











experience brings confidence 











i Pe. 


AIRCRAFT QUALITY 
CAST COMPONENTS 


World’s Largest Special Casting Service 


GENERAL OFFICES: 
Chicago, Illinois 


Office 


PLANTS: 
wa ee Chicago « Milwaukee « Los Angeles 


Since 1913 


Stee Brass Titanium 


Magnesium iron Bronze Development 


luminum 1 
Alloys Alloys Alloys Alloys Work 


Alloys 





Centralized Production Control Services: 
. a = “dat 





ALL’S WELL ABOVE... 
thanks to the amazing achievements of our 
Air Force in the past 50 years. And, Whirl- 
pool Corporation can help our Air Force 
continue to signal “all’s well’ in the next 
50 years. We have over 300 scientists and 
technicians skilled in physics, nucleonics, 
metallurgy, chemistry, and electronics ... 
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many areas of research . . . engineering and 
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Specially designed platforms are po- 
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tional aircraft, such as the B-52, C-124, C-133 and 
the KC-135. Their tenancy in Luria-designed and 
constructed maintenance buildings is brief. This 
is due, to a great extent, to the improved working 
conditions provided by the new buildings and the 
Luria-designed work platforms which make air- 
craft engines and systems more easily accessible. 


Here’s how it looks from the outside. 


This structure is representative of many similar 
types evolved and built by Luria working closely 
with the Air Force over a period of several years. 
By increasing maintenance efficiency, Luria aids 
in keeping our defense aircraft operational. Luria 
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Engineering Company, 511 Fifth Avenue, New 
York 17, New York. 
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Chapter 16 





Manpower 


manpower, Of resources and technology and arms we 

have much; of men we have few.” To the Air Force, 
this statement by the Senate Committee on Armed Services 
in 1951 epitomized its own experience, particularly after 
1949. 

The essence of the manpower problem was not simply 
numbers. It was the quality of the people—their profes- 
sional and technical knowledge. As the world’s foremost 
industrial power, the .United States naturally had a great 
many skilled people in its population. But the Air Force 
had to compete with the civilian economy for trained man- 
power, and it had great difficulty recruiting the people it 
needed. 

The Air Force problem was further complicated by the 
need to increase its striking power markedly while severely 
limiting its manpower. Between July 1, 1952, and June 30, 
1956, it increased its combat strength from ninety-five to 
131 wings while reducing its military manpower by nearly 
64,000 people. How far this practice could be carried re- 
mained one of the major questions facing the Air Force at 
the end of its first decade. 


i the greatest weakness of America is lack of 


Demobilization and Reorganization 


Many of the Air Force’s later manpower difficulties had 
their roots in the chaotic demobilization after World War 
II. The Japanese surrender in August 1945 came suddenly. 
The United States had anticipated that it would take 
twelve to eighteen months after the end of the war in 
Europe to defeat the Japanese, during which few men 
could be released from the Army Air Forces. When the Ger- 
mans gave up in May, most AAF men were overseas, and 
transportation to the United States had been reserved for 
forces on their way to the Pacific.-The. continuing demand 
for technicians prevented the discharge of more than a 


Maj. Richard H. Tracy, recalled to active duty during the 
orean emergency, was one of thousands of reservists who 
chose to return to civilian life when their tours ended. 
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token number of officers and enlisted men, even in the 
United States. As a result, when the Japanese quit, the 
AAF was nearly as large as it had’ been when the war 
ended in Europe. 

After V-J Day—September 2, 1945—military authorities 
could not resist the public demand for swift demobiliza- 
tion, On V-J Day the AAF had 2,253,000 military person- 
nel. By the end of December 1945 only 888,769 remained, 
and by May 31, 1947, AAF military strength reached its 
low point of about 303,600. The number of civilians em- 
ployed by the Army Air Forces dropped from 318,154 in 
September 1945 to a few more than 110,000 at the end of 
June 1947. 

By the end of 1945, troop strength had been cut so dras- 
tically that overseas commanders did not have enough 
people to carry out their responsibilities. At unmanned or 
undermanned installations all over the world great quan- 
tities of materials, from trucks and aircraft engines to pipes 
and copper wire, rapidly deteriorated into useless junk. 
Rapid, uncontrolled demobilization left combat units in- 
effective and disrupted both maintenance and training. 
Airplanes were stranded in all parts of the world for lack 
of trained mechanics. Thousands of engines, bombsights, 
guns, and instruments never got through the repair shops. 
Even new aircraft rapidly deteriorated because there was 
nobody to prepare them for storage. 

To man the seventy groups adopted as its goal in 1946, 
the AAF believed it would need 502,000 officers and air- 
men. And this was arrived at only by cutting ground-crew 
strength per group to eighty percent of wartime strength 
and reducing the number of aircrews to one per plane. 
The number of civilians required to serve the Air Force in 
the United States was set at 129,187. This did not take 
into account all of the functions likely to be transferred 
from the Army to the Air Force under terms of the National 
Security Act of 1947 or the- number of civilians needed 
overseas. a 

Within a few months after the end of the war, the AAF 
decided to man its units with volunteers to the greatest 
extent possible. Shortly thereafter, it launched a vigorous 
recruiting campaign for three-year volunteers, and in May 
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Disintegration of an air force. These overseas veterans 
are on way out during post-World War II demobilization. 


1946 it prohibited twelve- and eighteen-month enlistments. 
By 1948 only three-, four-, five-, and six-year enlistments 
were accepted, since experience had demonstrated the un- 
soundness of trying to man the Air Force with people who 
stayed less than three years. The Air Force also raised the 
educational requirement for enlisted men to a higher level 
than that of the Army or Navy. 


Years of Uncertainty 


In March 1947, when the AAF learned that there would 
not be enough money to start on the seventy-group pro- 
gram, it decided on fifty-five groups as a first step. In July 
it directed that the fifty-five groups be organized, manned, 
and placed in some degree of operational efficiency by 
January 1, 1948. Men were available to fill the positions, 
but the lack of trained and experienced people to handle 
the increasingly complex tools of war caused difficulty. The 
Air Force succeeded in manning the fifty-five groups by 
January, and inspections revealed that the units were rea- 
sonably efficient. But the mobility of some combat units 
was reduced because civilians had to be hired to fill military 
vacancies. 

In the meantime, Secretary Symington had adopted a 
“four-year program” designed to create by 1952 an Air 
Force capable of meeting any international crisis that might 
be forced upon the United States. There would be seventy 
groups by late 1949 and the qualified personnel to man 
them soon afterward. The military manpower goal was set 
at 444,500 officers and airmen for the end of June 1949. 

By July 1949 total military personnel strength reached 
419,347, but a year later it had dropped to 411,277. Failure 
to reach the planned goal was the result of a decision by 
President Truman in December 1948 that the country 
could afford no more than a forty-eight-group Air Force. 
By this time the Air Force had activated fifty-nine groups 
and was busily planning for the increase to seventy. With 
the new announcement, it had to shift quickly from ex- 
pansion to contraction. 

During 1948-49, the Berlin Airlift further complicated 
the task of organizing and manning an effective Air Force. 
Nearly all of the major commands, both in the United States 
and overseas, had to furnish men and planes for this huge 
operation. Many of the best-qualified flying, maintenance, 
and service people had to be withdrawn from active com- 
bat units. The Air Force recalled some reserve officers to 
active duty and diverted to the airlift men previously 
scheduled for other assignments. Not until the spring of 
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1949 could emphasis be shifted back.to improving the com- 
bat readiness of the tactical commands. 

As it slowly trained and organized its manpower during 
the two years before the outbreak of war in Korea, the Air 
Force faced a manpower problem of growing intensity. 
Enlisting men presented no particular problem, but getting 
qualified men and keeping those that had been trained 
proved difficult. Partly because of the opportunities for 
good jobs in industry, there was always a large turnover of 
high-grade technicians, and the training of replacements 
imposed an expensive burden. Inadequate housing, too fre- 
quent moves as a result of changes in programs and such 
operations as the Berlin Airlift, a relatively low pay scale— 
all these aggravated the situation. 

As early as 1948, military and civilian lead’~s expressed 
concern because the Air Force had no adequate source of 
professionally trained officers. Moreover, the percentage of 
college-trained officers in the Air Force was considerably 
below that in the Army or Navy. Most of the new officers 
came from four sources—aviation cadet schools, officer can- 
didate schools (OCS), Air Force Reserve Officer Training 
Corps (AFROTC), and West Point or Annapolis. In 1949 
the Army and Navy agreed to allow twenty-five percent of 
the graduating classes at West Point and Annapolis to ac- 
cept commissions in the Regular Air Force. This provided 
no permanent solution, however, since the other two serv- 
ices were also short of well-trained junior officers. 

In November 1949, Secretary Symington appointed a 
board, headed by General Spaatz, to find a suitable loca- 
tion for an Air Force academy. The following month, Presi- 
dent Truman and Secretary of Defense Johnson endorsed 
the idea of an Air Force academy, and Lt. Gen. Hubert 
R. Harmon was appointed to manage planning for the 
academy. 

The shortage of housing for military people and their 
families plagued the Air Force continuously from the end 
of World War II. In a 1948 report, Symington stated that 
family quarters on Air Force bases in the United States 
were available for only one-fourth of the officers and en- 
listed men legally entitled to them. About half of these 
were makeshift conversions of barracks and other buildings 
unfit for families to live in. Bachelor troops were only a 
little better off. Accommodations off the bases cost far more 
than the government allowed men for rent and were often 





ROTC is prime source of AF officers. These cadets will 
accompany active-duty bomber crews on training mission. 
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These WAFs have interesting duty as stewardesses on trans- 
atlantic flights for the Military Air Transport Service. 


grossly. inadequate—in some cases shocking. In August 
1949, Congress authorized a $500 million fund with which 
the Federal Housing Administration could insure mortgages 
for rental housing built by private industry on military 
posts. Although it by no means solved the problem, this 
Wherry-Spence act did eventually bring some relief. 

On June 12, 1948, Congress passed the Women’s Armed 
Service Integration Act, establishing Women in the Air 
Force (WAF) as a permanent part of the Air Force. The 
office of the director, first occupied by Col. Geraldine F. 
May, was set up on June 16. Since the law limited the num- 
ber in the WAF to 300 officers and 4,000 enlisted women 
for the first two years, the Air Force could be highly selec- 
tive in énlisting women. The number in the WAF did not 
rise above this figure until after the outbreak of the Korean 
War. During the first three years of its existence, the WAF 
encountered numerous difficulties arising from a lack of 
clarity on enlistment standards and a failure at top levels 
of the Air Staff to decide on the proper function of the 
WAF. 

Because of the 1948 cutback and the prospect that the 
Air Force would shrink rather than expand, the reserve 
forces took on added significance during the two years pre- 
ceding the Korean War. In June 1948, Symington noted 
that the air reserve program had not succeeded in its two 
main objectives: (1) to create a pool of qualified and 
quickly available officers and airmen to augment the Regu- 
lar establishment in time of war, and (2) to develop pro- 
ficiency in the individual participants. During 1948-50, 
the Air Force worked to raise the Organized Air Reserve 
to the same level of effectiveness that the Air National 
Guard had attained. By the middle of 1949, the ANG had 
406 of its 514 units in full training, and the Air Force had 
come to place great reliance on the Guard. 

A new program, pushed in 1949 and 1950, stressed the 
establishment of twenty-three Air Force Reserve training 
centers, 300 training units attached to Regular Air Force 
units at about fifty bases, and a mobilization assignment 
program for 12,523 reserve officers. To attract volunteers, 
Congress provided incentives in the form of liberal retire- 
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ment benefits, inactive-duty training pay, and greater pro- 
tection in the event of death or disability. The twenty-five 
Air Force Reserve wings organized at the twenty-three cen- 
ters included twenty troop carrier and five light bom- 
bardment wings. These types were selected because the 
Air National Guard was composed mainly of fighter units 
and because resources were not available for the operation 
of medium and heavy bombers by reserve units. 

Among civilian employees, the reduction in manpower 
after V-] Day created a serious morale problem. Although 
the reduction took place within the framework of Civil 
Service regulations, it created a widespread feeling of in- 
security, for the great majority of civilians did not have 
permanent Civil Service status. The Air Force found it 
difficult during 1947 and 1948 to stabilize its civilian work 
force. Turnover was excessive, totaling eighty-nine percent 
during the period from July 1, 1947, to June 30, 1948. 

As the Air Force rebuilt its manpower strength, the 
steady gain in the number of civilians cut down the rate 
of turnover and largely solved the morale problem. From 
the low point of 110,070 in June 1947, the number of 
civilian workers climbed to nearly 169,000 by June 30, 
1949. Another cutback brought the total down to 153,000 
by the end of 1950, just at the start of the Korean War. 
About 24,000 of these employees were overseas. 

In spite of the general reduction in the number of civil- 
ians, the growing complexity of weapons and operational 
techniques made it necessary to recruit technical specialists 
and scientists. The Civil Service Commission permitted the 
Air Force to employ certain categories of scientists and 
highly specialized people without regard to normal hiring 
procedures. The Air Force also made a particular effort to 
train and develop men of outstanding ability into key 
executives. 

On the eve of the Korean War, Department of Defense 
officials seemed unable to agree upon the size of the force 
needed to ensure the country’s security. Only three years 
earlier, a seventy-group Air Force, with more than 500,000 
military personnel supported by a strong reserve, had been 
regarded as a bare minimum. Then, changes in programs 
had led to reductions in strength that were still under way 
when the North Koreans moved across the thirty-eighth 





Civilian technicians play an important role in the Air 
Force. These are checking telemetering research equipment. 
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SAC crews leave little to chance. This is parachute 
inspection of a tanker crew prior to refueling mission. 


parallel in June 1950. Comparatively heavy cuts in officer 
strength, especially in pilots, occurred during the year 
before Korea, and in 1950 the Department of Defense 
proposed further reductions for the next year. 


Korea and the Great Expansion 


The Korean War revealed our weakness in human re- 
sources. The problem was not so much one of enough man- 
power as it was one of trained manpower. During the year 
following the North Korean attack, the Air Force grappled 
with the task of creating as rapidly as possible a trained 
and balanced fighting machine and sustaining it indefinitely. 
To bring units in the Far East up to combat strength, 
train replacements, and develop additional forces required 
a great effort. Only by drawing on the reserves and Selec- 
tive Service could the most urgent needs be met during 
1950. 


The Buildup 


Starting with forty-eight wings and a military strength 
of 411,277, the Air Force increased its military manpower 
to 788,381 officers and airmen within a year of the out- 
break of war. To achieve this increase the Air Force had to 
resort to involuntary recall of reservists. By October 1951, 
however, it became possible to end the forced recall except 
for officers possessing special qualifications. 

On January 12, 1951, the President authorized the Air 
Force to build to ninety-five wings and 1,061,000 troops 
by the end of June 1952. Heavy enlistments permitted the 
Air Force to limit involuntary recalls primarily to officers. 

During the first year of the Korean War, the Air Force 
called into active service twenty-two of the twenty-seven 
Air National Guard wings and all of the twenty-five wings 
and eighty-two percent of the men of the Organized Air 
Reserve. These provided the only readily available trained 
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combat and service units. To obtain a balanced expansion, 
however, it became necessary to call up only certain kinds 
of units and to dissolve others in order to use their per- 
sonnel effectively. Many individual specialists were also 
called. The fact that the Korean War required a partial 
rather than a full mobilization left the Air Force reserve 
program thoroughly disrupted. 

Because the many involuntary recalls created hardships 
for reservists and could have had unfortunate effects on 
essential civilian and government activities, the Air Force 
tried to give careful consideration to such cases and per- 
mitted delays whenever possible. With rapid expansion 
came greater demands for all kinds of people to fill impor- 
tant positions. WAFs replaced many men in staff positions 
in the United States, Europe, and Asia. 

To permit the most effective support of the fighting forces 
in Korea and reduce transport, the Air Force suspended 
normal rotation of men from overseas from July 1950 to 
January 1951. For FEAF the suspension lasted until June 
1951, except for combat crews, whose rotation began in 
December 1950. Many returning veterans were assigned to 
training units where they taught the reservists valuable 
lessons learned in Korea. 

The shortage of enlisted men was eased when Congress 
extended for one year all enlistments expiring between 
July 27, 1950, and July 8, 1951. To meet the expanding 
needs for enlisted technicians, the Air Force allowed civil- 
ians with previous military service, Air Force Reservists, 
and National Guard airmen to enlist in the grades they had 
held when they were discharged. 

Civilian strength increased to 260,000 by the end of 
June 1951. Skilled people were scarce and hard to hold, 
especially since wages in industry were rising and civilian 
jobs were plentiful. As international tension mounted, the 
recruiting and retention of people for overseas jobs became 
especially difficult. 

Before the end of 1951 the Air Force adopted a new 
program of expansion. In November 1951 the President 
approved a 143-wing program, to be completed by the 
middle of 1955. Budget restrictions and the magnitude of 
the proposed expansion called for stringent manpower 
economies. The fifty percent increase in combat strength— 
from ninety-five to 143 wings—was to be attained with an 
increase of only fourteen percent in military personnel. The 
Air Force treated military and civilian manpower as an 
entity and tried to determine more accurately the number 
of men needed by each command to carry out its mission. 

















































































Teamwork is necessary even in single-seat fighters. This 
new wingman is checked out by instructor before takeoff. 
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High-speed aircraft have placed a heavier burden on the 
navigator, who also serves as radar man and bombardier. 


Cutting out some group headquarters in SAC and ADC 
saved the spaces of about 6,600 officers and airmen. By 
eliminating duplication, abolishing some functions, and 
delegating more responsibilities to noncommissioned offi- 
cers, the Air Force did away with more than 38,300 author- 
ized positions between July 1952 and June 1953. 

The ninety-five-wing program called for 1,061,000 mili- 
tary personnel, but by retrenching in administration and 
certain support functions, the Air Force manned ninety- 
five wings with. 973,500 as of June 30, 1952. For the 143- 
wing establishment, 1,210,000 officers and airmen would 
be required. The Air Staff hoped to have 106 wings and 
1,061,000 officers and airmen by June 30, 1953. The de- 
sired wing strength was attained by that date, but military 
strength increased only 4,000 to 977,500. 

Meanwhile, certain members of the Air Staff had been 
doing some hard thinking on manpower problems. In the 
fall of 1952, Lt. Gen. Laurence S. Kuter, DCS/Personnel, 
expressed the opinion that within a year or two manpower 
would become the limiting factor in Air Force expansion. 
Although he believed that the estimate of 1,210,000 officers 
and airmen for the 143-wing Air Force was low, Kuter be- 
came convinced by November 1952 that the Department 
of Defense would never approve even this figure because 
of the great cost. For the Air Staff to base its plans on this 
program too long, he believed, could be dangerous. 

The general shortage of manpower, the increased de- 
structive power of modern weapons, and the great financial 
burden of the military establishment prompted. the new 
administration to take a “new look” at the nation’s military 
requirements in 1953. Before a full study could be com- 
pleted, Secretary Wilson announced in May a new budget 
and manpower program that temporarily reduced the Air 
Force goal to 120 wings. Military personnel would be cut 
back to about 960,000 by the end of June 1954, although 
wing strength would be increased to not less than 110. 
The civilian work force would be reduced from 302,300 to 
298,500 during the same period. 


Special Flying Problems 

A serious shortage of volunteers for flying developed in 
the fall of 1951 and continued for the next two years. It 
was especially difficult to find enough applicants to fill the 
training quotas for pilots, navigators, bombardiers, and 
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other flyers. In order to obtain men to replace experienced 
combat .crews, educational requirements for flying training 
had to be lowered. The gap was temporarily filled by 
allowing high school graduates to apply and permitting 
men with two years of college to sign up for only two-year 
terms. In 1952-53 an especially critical shortage developed 
in applicants for nonpilot flying positions: navigators, bom- 
bardiers, and radar men. To get more volunteers for navi- 
gator training, the Air Force tried to persuade pilot appli- 
cants to switch to navigator training and stepped up the 
recruiting of aviation cadets at colleges and universities. 

Between January and April 1952 an abnormally large 
number of reservists on active duty asked to be released 
from flying duties. These “fear of flying” cases received 
nationwide publicity and created concern throughout the 
Air Force. Maj. Gen. Kenneth P. McNaughton, vice com- 
mander of the Air Training Command, declared that they 
posed a serious threat to the Air Force’s ability to fill crew 
positions and maintain high morale. On April 16, with 
Secretary Finletter’s approval, General Vandenberg ruled 
that qualified officers who refused to fly would be separated 
from the service. Flying duty had always been and would 
remain voluntary, but a qualified pilot or observer would 
be expected to fly after completing his training. Any man 
found suffering from psychoneurosis would be grounded 
and given proper medical treatment. 

Although fear of flying was not widespread enough after 
June 1952 to cause undue alarm, this episode did empha- 
size the urgency of obtaining newly trained young flyers 
to replace reserve pilots and navigators, most of whom 
were veterans of World War II. General Kuter started an 
educational campaign to ensure that the Air Force’s flying 
training program instilled in its graduates a willingness to 
perform any duty, no matter how difficult or dangerous. 


Manpower Problems of Peacetime Preparedness 


The 120-wing program set by the Department of Defense 
in May 1953 remained the target only until the JCS could 
complete a full study and arrive at a new assessment. After 
the Korean War, the JCS developed a new Air Force pro- 
gram of 137 wings and 975,000 officers and men, to be 
reached by the end of June 1957. President Eisenhower 
gave his approval in December 1953. 

It became increasingly clear before the end of 1953 that 
holding the manpower to operate a 187-wing Air Force 
would be a most critical problem. And this problem might 
grow worse, since the end of the Korean War brought little 
reduction in Air Force responsibilities while creating a sem- 
blance of peace and lessening public interest in military 
service. 

The program adopted in December 1953 involved a de- 
cision to maintain a strong force with far less manpower 
than previously had been considered possible. This meant 
the utmost economy in the use of men, the substitution of 
machines for men wherever possible, and a higher degree 
of skill on the part of Air Force personnel. As equipment 
grew steadily more complicated and the techniques of oper- 
ating and maintaining it more difficult to master, a greater 
proportion of an airman’s time had to be devoted to train- 
ing. This situation presented the Air Force with its greatest 
manpower problem, for highly skilled men showed the least 
inclination to remain in the military service. 


Economizing on Manpower 


After the fall of 1953 the Air Force added combat wings 
while its military manpower strength gradually declined. 
By July 1954, wing strength reached 115, but military per- 
sonnel fell to about 948,000. At the end of 1956 the Air 
Force was manning 131 wings with only 914,000 officers 
and men. This decline resulted from the release of airmen 
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who had enlisted during the Korean War and the transfer 
of about 28,000 engineer troops back to the Army. The 
number of civilians employed by the Air Force also de- 
clined slightly during the first year after the Korean War, 
falling to 298,600 on June 30, 1954. During the next two 
years, however, civilian employment rose as the Air Force 
found it economical to fill many semiskilled and technical 
military positions with civilian workers. By the end of 
1956, Air Force civilian employees numbered a few more 
than 350,000. 

The determination of the administration and Congress 
to keep both military and civilian manpower at minimum 
levels prompted the Air Force to exercise stringent man- 
power controls. One project, known as Native Son, substi- 
tuted natives of foreign countries for Air Force personnel in 
overseas commands. By July 1954, 34,000 officers and air- 
men had been released for other military duties under this 
program. Between July 1953 and June 1954, about 14,000 
civilian positions were eliminated at air materiel depots. 
The great shortage of airmen was relieved somewhat the 
following year by filling about 9,200 positions with civilians. 
The Air Force also decided to man the land-based portion 
of the DEW Line with civilians under contract. 

Changes in methods of operation and far-reaching tech- 
nological developments compelled the Air Force to add 
new activities and expand existing ones. By early 1956, 
SAC needed more men to disperse its forces over a larger 
number of bases and expand its B-52. units. Additional 
manpower would also be needed to handle new and more 
complex aircraft coming into use, to build up aircraft con- 
trol and warning squadrons for air defense, and to speed 
up research and development. 

But the people for these vital activities were not avail- 
able under the manpower ceiling imposed by the Depart- 
ment of Defense in December 1953. At the end of 1956 it 
appeared that the Air Force faced growing deficits in man- 
power for some years to come. Held under a rigid ceiling, 
it had no choice but to try to reduce requirements and use 
manpower more efficiently. The constant effort to econo- 
mize helped relieve the manpower deficits but did not 
overcome them. 


The Crisis in Reenlistments 


A certain amount of turnover in personnel is normal in 
a large military organization, but the Air Force’s loss of 
trained people after 1953 was so large and constant that it 
seriously threatened to impair operations. In March 1956 
the Air Force revealed that the situation had reached the 
point where it was not buying all the equipment it needed 
because there were not enough qualified technicians to 
operate or maintain it. 

Talbott, Quarles, and Twining all believed that the 
ability of the Air Force to perform its mission depended 
greatly on whether it could keep experienced technicians. 
The trend of airmen reenlistments showed that this was a 
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serious problem. Between 1949 and 1955 the reenlistment 
rate fell from sixty percent to twenty-three percent. Al- 
though the rate rose after July 1955, it was not enough. 
Most serious were the facts that highly skilled men were 
harder to hold than the unskilled and that about eighty 
percent of both groups failed to reenlist after serving only 
four years. Aside from the threat to combat effectiveness, 
this rapid-turnover cost extra billions for the training of 
replacements. 

Much study was devoted to the problem of high turn- 
over without producing an agreement on its cause. Perhaps 
the natural reluctance of young Americans to pursue a 
military career in peacetime was fundamental. M/Sgt. 
Frank Clifford, writing under the nom de plume of Norman: 
Winfield in Am Force Magazine of January 1954, main- 
tained that even the three top grades—staff, technical, and 
master sergeants—had come to the conclusion that a career 
in the Air Force afforded little satisfaction. Housing was 
substandard, both for bachelors and men with families, 
transfers came too often and sometimes for no apparent 
reason, and frequent and prolonged temporary duty raised 
living costs and deprived men of deserved promotions. 

When Congress cut down on base exchanges and refused 
to appropriate money to furnish comfortable housing, many 
men felt that the government had failed them and that 
the advertised security in the military service was a mirage. 
The married noncom could depend on medical care for his 
family only if he was lucky enough to be stationed near a 
large military installation, and even then, there were often 
too many troops for the medical facilities to handle. Last 
but not least, advancement usually stopped for an enlisted 
man before he reached thirty years of age. 
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professional pride—had been destroyed. He felt that public The 
scorn had become the chief reward for achieving high 
military rank. The press, many congressmen, and even high 
civilian officials in the Department of Defense constantly 
criticized the “wasteful brass” who lived in unearned luxury 
and “squandered the taxpayers’ money to build mysterious 
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Students at a noncommissioned officers school switch 
shoulder loops from left to right to signify “graduation. 
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Highly trained technicians, like S/Sgt. Harold E. Aycock, 
are hard to come by, even harder to keep in the service. 






and unnecessary empires.” As a result, the lieutenant 
colonel complained, “. . . the uniform I once wore with 
pride is now regarded by most civilians as a badge of 
mediocrity, of a parasite unable to earn an honest living 
outside.” 

The Air Force could do little about this sort of com- 
plaint, but many of its own personnel policies appeared 
irrational and haphazard to its officers and men. Promotion 
policy did not seem to be uniform, malassignment was 
frequent, and men were rotated from station to station 
with bewildering frequency. They placed much of the 
blame for this situation on professional personnel officers. 
But certainly many of these defects must have arisen from 
the impersonality characteristic of all large organizations. 

In August 1954, Secretary Talbott declared that his 
biggest worry since taking office had been the rising turn- 
over of skilled men. He estimated that the Air Force was 
losing more than $2 billion a year in trained manpower. 
Talbott’s investigations had convinced him that the men’s 
complaints were justified, and that they would stay in 
the service if their living standards could be raised. He 
attributed the exodus of skilled people to low pay, inade- 
quate housing, insufficient medical facilities, frequent and 
sudden changes of station, and the reduction of commissary 
and base exchange privileges. For each one percent rise 
in the over-all reenlistment rate, he estimated that the Air 
Force would save about $100 million in training costs dur- 
ing each four-year enlistment period. 

Talbott and other officials who grappled with the turn- 
over problem probably had no means of coming to grips 
with its fundamental cause. Some doubted whether mak- 
ing service life more attractive would really keep the men 
in. By mid-1954, opinion surveys showed that a large seg- 
ment of the American people had never favored interven- 
tion in Korea and that an even larger proportion opposed 
any further involvement in the Far East. Now that we 
were not in a war, most people weighed the advantages 
and disadvantages of military service in terms of personal 
gain and comfort. It was extremely difficult to persuade 
the American public that if war came it would probably 
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come suddenly and that the decisive air engagements 
would be fought within a few days or hours by men already 
in uniform. 

Americans, moreover, appeared to be weary after years 
of war and crisis, and many were disillusioned because the 
sacrifices of men and resources seemed to have brought us 
no closer to a peaceful world than before. In a period dur- 
ing which the civilian economy offered unprecedented job 
opportunities, many intelligent and enterprising young 
men considered military service a waste of time. They 
preferred to sell real estate, manufacture household appli- 
ances, or build roads rather than prepare for a crisis which 
might never come. 


Renewed Efforts to Hold the Men 


With the help of constructive legislation and administra- 
tive actions, the Air Force made intensive efforts to hold 
men in service. At the end of March 1955, Congress passed 
the Career Incentive Act, which raised military pay an 
average of about twelve percent. This act departed from 
the traditional practice of giving the same percentage in- 
crease to all personnel. Instead, it provided higher raises 
for selected people, establishing special incentives to keep 
them in the service. The largest raises went to the younger 
commissioned officers and men in the middle enlisted grades 
who were at an age to assume family responsibilities and 
make decisions about their future careers. 

Included in this act were increases in pay for hazardous 
duty, per diem allowances for official travel, and moving 
expenses for family men changing their permanent duty 
stations. Cadets and midshipmen of the service academies 
received half the pay of a second lieutenant, and aviation 
cadets for the first time were given hazardous-duty pay. 
Congress also increased retirement benefits and reenlist- 
ment bonuses and provided mortgage insurance for homes 
purchased by servicemen. 

Legislation between the fall of 1954 and the summer of 
1956 attacked the cgntinuing shortage of family housing. 
Thousands of new units were authorized for construction 
on permanent installations, largely as a result of the Cape- 
hart amendment to the National Housing Act. Money from 
the sale of surplus agricultural products became available 
to build troop housing overseas, and some foreign countries 
agreed to build family quarters when the United States 
guaranteed rents. These measures helped to reduce the 
critical housing shortage, but they fell far short of meet- 
ing even minimum needs. 

The Dependents’ Medical Care Act, effective in Decem- 
ber 1956, improved a serviceman’s chances of obtaining 
medical care for his family by giving the Secretary of 
Defense power to contract for civilian medical service. An 
act passed in July 1956 permitted the Air Force to more 
than double the number of its Regular officers. This was 
expected to benefit lower-ranking officers holding reserve 
commissions who had become discouraged about their 
chances for advancement. 

Within the Air Force there developed a growing aware- 
ness of the importance of good human relations and the 
need for commanders to make special efforts to hold air- 
men in the service. Commanding officers and supervisors 
personally interviewed men whose enlistments were about 
to expire. In addition, the Air Force expanded the con- 
current travel privilege permitting a man’s family to 
accompany him overseas, provided more information about 
living conditions overseas, built up social and recreational 
programs, and expanded overseas schools. 

With the help of these measures, the Air Force suc- 
ceeded, during the year ending June 30, 1956, in raising 
the over-all reenlistment rate from the previous year's 
twenty-three percent to forty-four percent. During the 
following six months it rose to forty-seven, but the true 
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rate was substantially lower, since about thirty percent 
of these men took a “short discharge” and reenlisted after 
serving only half of their four-year tours. 

In September 1956, General Twining revealed that lack 
of qualified personnel was the chief reason why many 
wings were not yet at peak combat readiness. He declared 
that the 137-wing force could not possibly be effective if 
manned by technicians of doubtful skill and limited expe- 
rience. Twining emphasized that during the past five years 
the requirement for trained technicians had increased 
twice as fast as the need for other types of people. 

By late 1956, most defense leaders recognized that this 
problem was broader than the mere retention of techni- 
cally and scientifically trained persons in the Air Force. 
The shortage of technological skills was nationwide, and 
the solution would have to be a national one. 


New Emphasis on the Reserve Forces 


In setting tight ceilings on the size of the military forces, 
the President and Congress assumed that the active estab- 
lishment would be supplemented by large, well-trained 
reserve components. But ever since World War II all 
three military services had found it difficult to develop 
and maintain stable reserve programs. And since the next 
war might be fought entirely by forces already on hand, 
the reserve programs appeared less meaningful to many 
leaders. Nevertheless, other kinds of war were also possible, 
and the nation continued to require a large military reserve 
program, even though it did not always provide the means 
to carry it out. 

Before the Korean War was over, the Air Force set 
about rebuilding its badly depleted reserve forces. By mid- 
1952, four reserve districts under the Continental Air Com- 
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A quick engine change by a SAC crew at annual bombing and navigation competition typifies AF technical needs. 


mand had assumed control of the administration, training, 
and supply of the Air Force Reserve, Air National Guard, 
Civil Air Patrol, and the Air Explorer programs. In addi- 
tion, five specialist training centers had been set up to 
supplement the twenty-five Air Force Reserve training 
centers already operating, and arrangements had _ been 
made for reservists to receive training at civilian colleges 
and universities near their homes. 

To comply with the Armed Forces Reserve Act of 1952, 
the Air Force divided its reserves into Ready, Standby, and 
Retired, placing all members in one of these three categories. 
All units of the Air National Guard became members of 
the Ready Reserve. Without a steady influx of trained 
young men released from active service, the Ready 
Reserve, aside from the ANG units, tended to become 4 
pool of trained manpower rather than a well-organized, 
well-trained reserve. This was partly the result of the gov- 
ernment’s failure to enforce the reserve obligations im- 
posed on young men by the Universal Military Training 
and Service Act of 1950. 

After November 1951 few reservists were ordered to 
active duty involuntarily, and after April 1952 the Air 
Force authorized the major commands to release large 
numbers of men. This enabled the reserve units to gradu- 
ally build up their manpower. The twenty-three flying 
training stations opened in July 1952 grew slowly but 
steadily, and new nonflying training centers were opened 
later. To ensure greater participation in training, the Ai 
Force stipulated that individuals in paid reserve positions 
would have to take part in active-duty training or lose 
their assignments. Reserve wings had to participate in 
active-duty unit training each year. 

By the end of June 1955, the Air Force’s reserve estab- 
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lishment was large, but not enough of the men were main- 
taining their military proficiency. Of the more than 166,000 
members of the Ready Reserve, for example, only about 
52,000 were receiving instruction. In 1956, about 60,000 
out of nearly 288,000 trained actively. On the other hand, 
practically all of the 63,500 Air National Guardsmen 
trained actively during 1956. 

By October 1954, seventeen ANG units were furnishing 
jet aircraft and combat-ready crews to ADC every day 
for active participation in air defense. These units reached 
a high state of readiness, unequaled by any other reserve 
components. By the end of June 1955, twenty-three of the 
twenty-seven ANG wings had been converted from fighter- 
bomber to interceptor units and given mobilization assign- 
ments with ADC. A big step toward an effective reserve 
was the establishment in January 1955 of a firm require- 
ment for fifty-one combat wings in the Air Force Reserve 
and the Air National Guard. At the same time, the Air 
Force Reserve began converting pilot training wings to 
combat wings. 

In November 1955 the Air Force declared all AFR com- 
bat wings, support units, and individual mobilization posi- 
tions “Ready,” in keeping with current war plans. All men 
assigned to these units and positions were required to have 
a Ready status for at least two years and to be immediately 
available for active military duty in.case of an emergency. 
In August 1956, however, Maj. Gen. William E. Hall, 
Assistant Chief of Staff for Reserve Forces, reported that 
serious difficulties had arisen in selecting men for the 
Ready category. Airline pilots, for example, belonged to 
some of the reserve flying units and could be used effec- 
tively by reserve troop carrier wings. Unfortunately, they 
would not be available on D-day because they would have 
to man the Civil Reserve Air Fleet, augmenting the stu- 
pendous airlift the country would require in a wartime 
emergency. 


The Ready requirement affected many people in the 
ANG and the Reserve, such as airway-operation specialists 
of the CAA and other technical experts working for the 
government and defense industries. Any officer or airman 
whose civil occupation would keep him from being avail- 
able at once, in an emergency, could not serve in a Ready 
unit, but would have to be transferred to some other status. 
Finding replacements for these people constituted a big 
job during 1956. 

The reserve forces made steady progress in equipping 
their flying units with modern aircraft. By August 1956 
all of the AFR’s fighters and most of the ANG’s were jets. 
During 1956, jet aircraft were transferred to the reserve 
units as rapidly as the newer models for USAF units came 
from the factories. By December the ANG could have 
equipped all of its fighter units with jets if it had possessed 
fields large enough to accommodate them. 

The thirteen AFR troop carrier wings and six ANG 
air resupply and transport squadrons had not reached full 
combat readiness by 1957. Most of their aircraft were 
obsolescent C-46s. Some C-119s were coming into the 
units, but they were too few and too badly worn to meet 
the need. 

In August 1956, General Hall pointed out that the most 
serious difficulty facing the reserve forces was the shortage 
of facilities, especially for flying training. This problem 
plagued the whole Air Force, but the reserves had the 
especially complicated problem of finding bases near the 
larger cities where most of the men lived. Getting funds 
was hard enough since active units received priority, but 
this was only part of the problem. Public resistance to 
placing reserve units at municipal airports had been grow- 
ing stronger because jet aircraft were noisy and could be 
dangerous. Special Air Force projects to minimize the 
noise and danger promised help in overcoming these 
objections. 


Air National Guard pilots check hits on an aerial sleeve target during the annual two-week summer training period. 
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A recent short-wave broadcast from Melbourne, Aus- 
tralia ... received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading . . . is 
further proof that General Electric’s new radio tech- 
nique .. . Synchronous Amplitude Modulation‘. . . is 
the solution to the problems of long-range radio 
operations. Its concept and operation are uniquely 
simple . . . SAM* is compatible with all present forms 
of radio equipment... its opera- 
tors need no further specialized 
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Message from 
Melbourne 


training ... yet it preserves complex wave forms 


even while handling the Doppler effect. Its sup- 


pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE’s invaluable contribution 
to progress...in furthering new uses for electronics. 

For the very latest information 
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WRIGHT A FLYER 

Procured in 1909, this was the Army’s first 
plane. It rose from a track, landed on skids. 
Top speed 44 MPH, ceiling 400 feet, 30 HP 
engine. Warping wing, two seater, 
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CURTISS HAWK P-6G-E 

These fighters were the first to be ordered 
in quantity. The P-6 series was flown from 
1932 to World War II. Top speed 198 MPH, 
ceiling 25,800 ft.,600 HP engine. Could carry 
250 lb. bomb load. Had a range of 460 miles. 





NORTH AMERICAN P-51 
Another, but later World War II plane was 
this low altitude fighter that bore the name 
of the‘‘Mustang’’. 15,576 of them had been 
built when production ceased in 1946. Still 
in use by many foreign air forces. Top 
speed 437 MPH, ceiling 20,000 ft., 1490 HP. 

















CURTISS JN-4D 

The famous “‘Jenny’’ trainer. Its name 
derived from a combination of J and N. 
Used by an estimated 95% of U. S. pilots 
trained during World War I. Top speed 
73 MPH, ceiling 6500 ft., 90 HP engine. 


















BOEING P-12D 
This fighter was an outstanding acrobatic 
plane and was used by Air Force pilots in 
air shows during the thirties. Top speed 
189 MPH, ceiling 27,900 ft., nine cylinders 
500 HP engine. 
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LOCKHEED F-80A 
The first U. S. jet fighter to be produced in 
large numbers. Called the ‘‘Shooting Star’’. 
Used extensively in Korea. Still in use by 
many Air Force training units. Top speed 
594 MPH. 







DE HAVILLAND DH-4 

The only American-produced battle plane to 
reach the front in World War I. Later con- 
verted for air mail after Post Office took 
over service. ‘Top speed 125 MPH, ceiling 
20,000 ft. Powered by famous 12 cylinder 
Liberty engine. 




























CURTISS P-40 
This famous fighter did yeoman service for 
the Allied cause during the early days of 
World War II in both theaters of the war. 
Top speed 365 MPH, ceiling 36,800 ft., 
1000 HP. 














McDONNELL F-101A 

The ‘‘Voodoo’’, one of the latest U. S. mili- 
tary jets. A two-engine supersonic fighter. 
No performance figures have been released 
but has been credited with a speed in the 
region of 1300 MPH. 


From 42/2 to 1300:mph 
During the fabulous 50 years of the United States Air Force 


oe pioneer Orville Wright 
met government “endurance 
and speed requirements” by flying 
America’s first military aircraft 
(above) for 72 minutes. Average 
speed, 4234 MPH. Today, just 50 
years after the founding of what is 
now the United States Air Force, 
some of America’s jets fly around 
the world non-stop. Others exceed 
speeds of 1300 MPH. 





America’s air arm, which was 
founded as part of the U.S. Army, 





August 1, 1907, has made amazing 
progress to help keep us safe. 
Thompson Products is a pioneer 
member of the U.S. A. F. team. 
Thompson has supplied ...and is 
still supplying ...many vital parts 
for piston-powered aircraft. And 
today, every American jet contains 
Thompson assemblies or parts 
that help it fly faster, farther, 
higher, and safer. 


Pioneering aviation progress is 
an all important activity of 


Thompson Products. Thompson is 
proud to have played a part in the 
first 50 years of the United States Air 
Force. Thompson Products, Inc., 
General Offices, Cleveland 17,Ohio 


You. can count on 


Thompson 
">. Products 


MANUFACTURERS OF AUTOMOTIVE, AIRCRAFT, 
INDUSTRIAL AND ELECTRONIC PRODUCTS. 
FACTORIES IN EIGHTEEN CITIES. 




























delivering 
the goods 


for the U.S. Air Force 












As the nation’s largest mili- Resort’s record-at-a-glance: 

tary contract operator for @ inaugurated Logair's first transcontinental routes... 

the U.S.A.F. and M.A.T.S., @ one of the largest air freight carriers in the U.S., either military or commercial... 
Resort Airlines continues @ twelfth largest of the 44 scheduled airlines in the U.S. ... 

its world-wide operations, @ at its present rate of expansion, Resort expects to be the world’s largest 


carrying Air Force cargo alr freight operator by eevee + ae 
coast to coast in the U.S. @ Resort has recently. taken delivery and begun operation of the 


latest, specially designed Lockheed convertible cargo/passenger Super 


and all the war ; 
¢ way to Japan Constellation, the 1049H—world’s finest air cargo carriers! 


The Air Force can depend on Resort Airlines to get it there on 
time ...in the U.S. and around the world! 
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WHERE ARE YOUR MEDALS? 





Preserve them for life in beautiful, 
clear plastic—and at the same 
time, they will serve you as useful 


and attractive desk or table ornaments. 


Your choice of any of the three designs shown above—$8.75 


10% less if you are an AFA MEMBER; 20% less 
if you get a new member to join AFA. 


Send your medal, plus check or money order, 
via registered mail to 

AMSTERDAM ENTERPRISES INC. 

P, O. Box 565, New York 17, New York 


Note: The color on ribbons and certain enamels may show a 
slight tendency to “bieed” in the embedding process. 
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Chapter 17 





Military Training 


disrupted the Air Force’s training establishment. So 

many instructors were lost that effective training 
had become extremely difficult by the end of 1946. Stu- 
dents and recent graduates of the AAF Training Com- 
mand had to keep the training program going. As a result, 
few of the training stations and schools could be adequately 
manned. Basic training was reduced to speed up the flow 
of students into technical schools. 

The need for advanced training in the hundred or more 
military specialties became acute during the first year fol- 
lowing the war. The large backlog of students, accumu- 
lated before V-J Day, kept the number of graduates high 
until the end of October 1945. After V-J Day, however, 
the Training Command could obtain few students, and by 
February 1946 the number of graduates from all courses 
had dropped sharply. Because the need for even partially 
trained technicians was so great, the command relaxed 
entrance requirements for some of the technical courses. 

During the first eight months of 1945, the Air Force 
graduated each month an average of more than 20,000 
flyers—pilots, navigators, bombardiers, radar observers, and 
gunners—but this figure fell to 322 in December 1945. 
Because of the surplus of well-trained flyers on hand, pilot 
and navigator-bombardier training almost stopped in 1946, 
and gunnery training ceased entirely. By 1948 the Air 
Force's training courses were gradually increasing their 
output, but the shortage still remained critical. 

The postwar training establishment was built around 
the Air Training Command (ATC) and the Air University. 
The Air Training Command sent a steady flow of skilled 
men into every USAF unit. After 1945, new and highly 
advanced equipment demanded newer and more exacting 
Courses of instruction. The transition to jet aircraft, for ex- 
ample, required not only new training for the men who 

w them but special courses for mechanics and other 
Maintenance men. Instrument specialists had to be brought 


]) ‘isrpted the air after World War II seriously 


Llockheed’s T-33 was USAF's first jet trainer. Transition 
fom piston engines to jets posed a big training problem. 


AIR FORCE Magazine * August 1957 


up to date on jets, and an expanded field of. electronics 
had to be mastered. 

After World War II, ATC reorganized its program to 
make the best use of its facilities. At Lackland AFB, Tex., 
all enlistees received basic military training before going 
on to technical schools to learn their future specialties. 
The Officer Candidate School for nonflying officers was 
also at Lackland. 

The Technical Training Division schooled all ground 
crews, technical specialists, and administrative personnel 
in more than a hundred separate courses. The Flying 
Training Division managed all USAF flying training. The 
headquarters of Air Training Command moved from Barks- 
dale AFB, La., to Scott AFB, IIl., in October 1949, from 
where it supervised the over-all training program. - 

The Air University, established in September 1946 at 
Maxwell AFB, Ala., directed the professional education of 
Air Force officers. Many of the features of Air University 
that made it a rather unique military organization origi- 
nated with Maj. Gen. Muir S. Fairchild, the first com- 
mander. He set up the Board of Visitors, which provided 
a link with the best civilian colleges and universities, and 
employed civilian educational experts. He also originated 
the idea of an Air University Library as a research institu- 
tion modeled after the leading civilian university libraries. 

At its schools—Air War College, Air Command and Staff 
School, Institute of Technology, and School of Aviation 
Medicine—Air University trained leaders and planners. 
Here, current technological developments were related to 
strategy, tactics, and techniques, and their effect on future 
operations was analyzed. The Air Force sent selected of- 
ficers through the different schools according to age, expe- 
rience, and length of service. 

Air University also administered the educational pro- 
gram of Air Force officers attending civilian colleges and 
universities. After April 1950, Air University managed this 
program through the Air Force Institute of Technology 
(AFIT), which also conducted a resident college at Wright- 
Patterson AFB, Ohio. In addition, the Extension Course 
Institute, established in 1948, offered many courses which 
airmen and officers could pursue when off duty. 
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Maj. Gen. 
child, who served as the 
Air University’s first chief. 


















Muir S. Fair- Lt. Gen. Dean C. Strother, 


who became commander of 
the Air University in 1955. 





All armed services. are represented in the classes of the 
Air War College, part of the Air University -complex. 


Rebuilding the Training Program, 1948-50 


By 1948 the Air Force could see its surplus of pilots, 
trained before the end of the war, gradually dwindling 
away. To prevent future shortages, it had revived pilot 
training in 1946, but not on a large enough scale to man 
the Air Force being planned. In 1948, Headquarters USAF 
set the pilot training goal at 3,000 for the next year, but 
by the end of June 1950 this goal still had not been 
reached. To supply the projected seventy-group force and 
provide pilots for a reserve required the graduation of 
6,000 students a year. Even though the seventy-group goal 
was soon cut to forty-eight, too few pilots were trained 
between 1948 and 1950, partly because of the lack of 
enough volunteers with the proper qualifications. Many 
students were eliminated before completing their courses, 
and in April 1950, after the Air Force raised entrance 
requirements, the number accepted for instruction fell off 
appreciably. 

After 1948, newly graduated pilots had to fly types of 
planes which a few years earlier would have been reserved 
for men with years of experience. The new crews mastered 
aircraft far advanced beyond those of World War II— 
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Air view of the new. plant of the Air Command. and Staff 
College at Maxwell Air Force Base, near Montgomery, Ala. 


planes that flew much faster and higher and were more 
complicated. To prepare for this change the training 
schools consolidated the early phases of instruction, de- 
veloped a new basic trainer, and put the student in tactical 
aircraft more quickly. 

The functions of navigator, bombardier, and radar ob- 
server were consolidated in one crewman. Since this man 
might become even more important than the pilot, ATC 
gave special attention to his educational background and 
training. Up through 1948, only experienced navigators or 
bombardiers were instructed in this specialty, but the Air 
Force soon had to start putting untrained men in the 
program. 

To develop pilot ability to operate in all kinds of 
weather, the Air Force maintained an instrument school. 
Although it would. have been desirable to allow every fly- 
ing officer to attend this school, it was possible to train 
only instrument instructors, who could pass on the skill to 
their respective units. ATC also maintained a school to 
train fighter gunnery instructors and another to train liaison 
and helicopter pilots for the Army. 

A drastic cut in civilian personnel in May and June 1947 
forced ATC to dismiss many of its experienced instructors. 
This severely affected the quality of technical training as 
well as the number who could be trained. Not until after 
the outbreak of the Korean War could the Air Force devote 
enough manpower and capital to technical training to pro- 
duce the skilled specialists it needed. 

To compensate for the deficiency in numbers, the Air 
Force adopted a system of broader and less specialized 
technical training. Many of the specialized wartime courses 
were grouped into single courses. The Air Force expected 
a graduate of one of these courses, with a minimum of on- 
the-job training, to handle any one of a number of techni- 
cal specialties. 

In the spring of 1948, a survey of the combat commands 
revealed that ATC graduates of atrcraft maintenance, ad- 
ministrative, radar, and communications courses lacked 
certain skills and knowledge which the commands believed 
essential. Many of the deficiencies were the result of poor 
school facilities and obsolescent equipment, difficulty of 
night study in barracks, and the fact that many of the 
students were young and immature. 

Despite these handicaps, ATC managed to expand and 
improve the program. The demand for technicians ex 
ceeded the capacity of the five schools operating in 1949, 
and a new school had to be established at Sheppard AFB, 
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Student navigator takes reading. Air Training Command 
emphasized job of welding individuals into combat crews. 


Tex. In 1949, also, ATC launched a recruiting campaign 
to find technicians with teaching ability. In addition, it 
doubled the number of civilian instructors between July 
1948 and June 1949. 


The Years of Expansion, 1950-53 


The Korean War and related events expanded the train- 
ing establishment and created new and more serious short- 
ages in facilities and trained manpower. One shortage 
aggravated another, as the great demand for skilled tech- 
nicians and flying personnel increased the need for train- 
ing facilities. 

Between May and August 1951, Air Training Command 
set up two new agencies, Flying Training Air Force (Fly 
TAF) and Technical Training Air Force (Tech TAF). 
This move, designed to decentralize training supervision, 
placed responsibility for graduating pilots, navigators, and 
tadar observers on Fly TAF, with headquarters at James 
Connally AFB, Tex. 

Flying Training 

The undergraduate pilot training program in effect in 
July 1950 had been designed to produce 3,000 pilots a 
year, but even this modest program had been reduced tem- 
porarily to 2,200 because of a lack of applicants with two 
years of college education. When the ninety-five-wing goal 
was approved in January 1951, the Air Force thought it 
would require a pilot graduation rate of 7,200 per year 
by January 1952. For the 143-wing program, the Air Force 
made plans in the fall of 1951 to expand pilot training to 
a rate of 12,000 a year by 1956, but it did not quite 
achieve even the 7,200-per-year program. 

As a first step, ATC contracted with civilian training 
schools for the early phases of instruction at eleven private 
flving stations. In addition, ATC operated eight advanced 
fizhter schools and two advanced bomber schools. Most 
of the new fighter pilots learned to fly jets, but early in 
the Korean War a shortage of jet trainers made it impos- 
sible to instruct the numbers needed. 

After the war began in Korea, ATC took over most com- 
bat crew training, thereby relieving combat_commands of 
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much of their burden. During the first year of the war, the 
Air Force recalled to active duty a large number of reserve 
navigators, bombardiers, radar observers, and other non- 
pilot flyers and gave them refresher training. In June 1952 
aircrew training in the B-47 jet bomber began at Wichita 
AFB (later renamed McConnell AFB), Kan., close by the 
Boeing plant that produced the planes. 

By the spring of 1952 it became evident that the Flying 
Training Air Force would be unable to do more than train 
basic flyers. Involved in the instruction of thousands of 
cadet pilots and navigators, Fly TAF could not give the 
close supervision needed to turn out finished crews. Nor 
could the combat commands take the time to prepare newly 
graduated flyers to work effectively as combat teams. Get- 
ting the men ready for combat became the task of Crew 
Training Air Force (Crew TAF), established at Randolph 
AFB, Tex., in April 1952. By September 1952, Crew TAF 
was operating six bases and supervising the “postgraduate” 
courses in medium bomber, fighter, and interceptor opera- 
tion, plus instrument training and gunnery. 

By mid-1953 the Air Force had settled on a program 
designed to graduate about 7,200 new pilots a year through 
fiscal year 1956. To do this job, ATC operated ten primary 
training stations, eight basic and nine advanced schools, 
and one pilot instructor school.: Pilots received three months 
of preflight instruction, six months of primary, five months 
of basic, and about three months of combat training. The 
first phase of primary training— flying in light planes—elimi- 
nated most of the deficient students before they reached 
the more difficult and expensive stages. Advanced or com- 
bat training, in which the young pilots made their transi- 
tion to first-line jet aircraft, expanded greatly by 1953. 

Aircraft observers—navigators, bombardiers, and radar 
specialists—offered the most problems. Largely because 
they had less opportunity to advance into command posi- 
tions, observers left the Air Force faster than replacements 


-could be trained. At the end of 1953, no improvement was 


in sight. 


Basic and Technical Training 


A great technical training establishment transformed 
raw recruits into aircraft mechanics, weather observers, 





Airmen learning stacking procedure in air traffic control 
course at Keesler Air Force Base, Miss., technical school. 
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electronics repairmen, and other specialists. Every new air- 
man received basic military training from the Technical 
Training Air Force. From basic training, most went to tech- 
nical schools. The remainder received on-the-job training 
in their first assignments. 

During the fall and winter of 1950-51 enlistments in- 
creased so rapidly that the Air Force had temporary dif- 
ficulty in accommodating the recruits. Lackland and a part 
of Sheppard AFB were the only basic training centers at 
the time. By January 1951, after the number of men in 
basic training had increased to 67,800 from the 13,600 of 
the previous July, Lackland became seriously overcrowded. 
More than 19,000 men were sleeping in tents, and the 
“Lackland story” received nationwide publicity. Senator 
Lyndon Johnson’s investigating subcommittee severely criti- 
cized the Air Force for accepting more men than it could 
house, but the stories of a pneumonia epidemic, high inci- 
dence of AWOL, and suicides proved to be unfounded. 

The Air Force maintained that it needed large numbers 
of men and was justified in taking them when they were 
available. Secretary Finletter admitted, however, that the 
Air Force had made a mistake in not coordinating enlist- 
ments more closely with base facilities. Overcrowding was 
remedied by reducing basic training from thirteen to eight 
weeks, by using Lackland only as a processing center 
during January 1951, and by suspending enlistments en- 
tirely between January 16 and February 1. On the latter 
date Sampson AFB, N. Y., opened as a basic training cen- 
ter, and in March 1952 another opened at Parks AFB, 
Calif. 

By January 1951, ATC had begun expanding its facili- 
ties to meet the increased need for technicians. Within six 
months the number of airmen graduating from technical 
schools had nearly doubled. The six schools already oper- 
ating went on multiple shifts, and a new one was estab- 
lished at Amarillo AFB, Tex. In addition, the Air Force 
contracted with civilian schools to instruct airmen in air- 
craft maintenance and related technical subjects. Factory 
schools taught key people to operate and maintain new 
equipment. By mid-1951, twenty-one percent of the USAF 
technical students were being taught in civilian schools. 

In 1951, ATC started instructing technical students in 
the characteristics and maintenance of guided missiles. At 
first this training consisted chiefly of acquainting certain 
instructors and supervisors with Air Force plans in the 
guided missile field, but by mid-1952 Tech TAF had set 
up five courses in this specialty. 

As a part of its policy to emphasize the military appli- 
cations of atomic energy, the Air Force stepped up training 
in the use of atomic energy weapons. Beginning in 1952, 
officers and airmen received orientation courses at Air Uni- 
versity, aircrews were instructed in the delivery of weapons, 
and technicians received training in the assembly of arms. 
ATC also established courses in radiological defense and in 
the maintenance of instruments for detecting radiation. 

In February 1952, ATC undertook another great expan- 
sion of technical training in response to the 143-wing pro- 
gram. More use had to be made of the civilian contract 
and factory schools. Between July 1951 and June 1952, 
about 5,000 Air Force technicians went to factories for 
instruction on new equipment. The Air Force spent more 
money for factory training during these twelve months 
than during any year since World War II. 

By spring of 1953 the Air Force could foresee that the 
technical training establishment would not long be able 
to do its job. Already, despite the relatively high gradua- 
tion rate and additional on-the-job training, the Air Force 
faced a critical worldwide shortage of technical supervisors 
and highly skilled workers. The big problem, however, lay 
just ahead. The large number of men who enlisted after 
the outbreak of war in Korea would become eligible for 
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release in 1954 and 1955. Not only would they have to be 
replaced, but many more would have to be trained to take 
care of the Air Force’s planned expansion. 

Most of the technical training was handled by schools 
at Sheppard AFB, Tex., Keesler AFB, Miss., Scott AFB, 
Ill., Lowry AFB, Colo., and Chanute AFB, Ill. Training 
displays of aircraft engines were shown to prospective 
engine mechanics, and as they progressed in their courses, 
the displays grew in size and detail until the students be- 
came thoroughly familiar with every part of the engine 
and its functions. Instructors used the same methods in 
courses on radio, radar, and other machinery. 

Rapid changes in operational equipment complicated the 
training task. Before new aircraft could be assigned to a 
combat unit, trained men had to be on hand to maintain 
and operate them. Technical schools were among the first 
units to receive new models of planes and equipment so 


that men could learn to maintain them before they appeared 


in quantity. Whenever the Air Force changed the types or 
numbers of aircraft in production, Tech TAF made corre- 
sponding changes in its courses. 

From its headquarters at Chanute, the 3499th Mobile 
Training Group sent mobile training detachments all over 
the world to instruct men at their home bases. Skilled 
instructors went to the combat commands to familiarize 
technicians with new aircraft, engines, and equipment. 
These traveling instructors were usually recent graduates 
of factory courses, 

Tech TAF also managed an important on-the-job train- 
ing advisory service. Since formal schooling could not supply 
all of the required instruction, the combat commands had 
to provide on-the-job training. The commands also used 
this method to broaden and extend the knowledge and skill 
of their technicians. Specialists from Tech TAF furnished 
teaching materials, established courses, and evaluated the 
results of training conducted in other commands. 


Professional Education 


Professional education in the Air Force suffered a tem- 
porary setback during the first year of the Korean War. 
The war and the expansion required the services of most 
of the senior and flying officers who would ordinarily have 
made up the student body of the professional courses. 
Headquarters USAF decided, however, that the professional 
schools should not be closed entirely. 

Air University consolidated and shortened most of its 
courses and intensified instruction during 1950-51. During 
1952 and 1953 the schools of Air University gradually 
built back to their pre-Korean War status. The Air Com- 
mand and Staff School added several courses, especially in 
the types and uses of air weapons, and expanded its stu- 
dent body as much as housing facilities permitted. By 1953, 
the school was graduating about 1,950 students a year 
from eleven courses. The Air War College, which had sus- 
pended for a while during 1950-51, had about 160 students 
enrolled by the end of 1952 but did not expand beyond 
that figure. 

The Air Force Institute of Technology was transferred 
from Air Materiel Command to Air University in April 
1950. It took on new importance even though it had to 
restrict its program to essential courses in scientific and 
technical fields during the first year of the Korean War. 
In January 1951 it began a resident graduate program with 
the enrollment of eight officers in an advanced engineering 
management class. 

Through its Resident College, Civilian Institutions Pro- 
gram, and Installations Engineering School, AFIT offered 
graduate programs in engineering and industrial adminis- 
tration and senior-level undergraduate programs in the 
engineering sciences. Located at Wright-Patterson AFB, 
the institute was in an excellent position to prepare student 
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officers to cope with the growing technological problems 
of the future. 

AFIT did not expand its Resident College program above 
300 students a year, partly for lack of facilities, but the 
number of students sent to civilian colleges and universities 
increased from about 600 in 1951 to about 900 in 1953. 
Air University continued to give considerable training in 
foreign languages, sending people to civilian colleges and 
to the Army’s language school at Monterey, Calif. In June 
1953 the Foreign Service Institute of the Department of 
State established a language course for Air Force personnel 
serving with Latin American missions. Altogether, the Air 
Force furnished instruction in about thirty-eight different 
languages and dialects. 

Two educational programs supervised from Headquarters 
USAF gained added importance in 1952 and 1953. The 
first, called Operation Bootstrap, was intended to raise the 
general educational level of Air Force officers and airmen 
by enabling them to attend college in off-duty hours. By 
1953 more than 200 colleges and universities were par- 
ticipating in the program and about 100,000 students had 
enrolled in courses. Operation Midnight Oil assisted troops 
to become more proficient in their specialties by taking 
correspondence and extension courses in their spare time. 


dir Force ROTC 


The major source of junior officers after World War II 
was the Air Force Reserve Officers Training Corps (AF- 
ROTC). This expanded rapidly after 1950, the number of 
colleges and universities with AFROTC units growing to 
187 in 1953. In August 1952, Air University took over 
administrative responsibility for ROTC from the Continen- 
tal Air Command. _ - 

The Air Force ROTC program began to run into diffi- 
culty in late 1952 and early 1953. Men qualified for and 
willing to undergo flying training were needed most, but 
only a small percentage of ROTC students volunteered for 
flying. In March 1953 the Air Force had to restrict the 
number who could enroll in the nonflying specialties and 
considerably reduce the whole AFROTC program. Although 
this action caused a good deal of concern in the educa- 
tional institutions, the Air Force could afford to train only 
men needed in the active establishment. To encourage 
volunteers for flight training, the Air Force cut their active 
tours of duty to three years. Since the proportion desiring 
flight training still remained too low, enrollment was re- 
duced again in July 1953. To satisfy the Air Force require- 
ment for junior officers, about eighty percent of the gradu- 
ates had to be prospective flyers, with the other twenty 
percent mainly engineers and scientists. 

On August 1, 1956, President Eisenhower signed a bill 
which permitted the armed services to include flight in- 
struction as a part of the ROTC program. The Air Force 
hoped that this would stimulate interest in flying among 
college students. In addition, it could serve to eliminate 
students naturally unsuited for flying. 


Training the Modern Air Force 


After the Korean War the Air Force had to make an 
orderly transition from expansion to sustained readiness. 
The buildup to 137 wings continued, but personnel strength 
declined. When men who signed up early in the Korean 
War reached the end of their enlistments, there was a 
heavy loss of trained specialists that made the training job 
particularly difficult. To the harassed commanders and 
instructors, it seemed that they were schooling a whole 
new Air Force every few years. Limited in both instructors 
and facilities, ATC could not handle the training job by 
itself, and the combat commands were forced to assume an 
ever growing burden of on-the-job training. 
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Lt. Gen. Charles T. Myers, 
who became commander of 
Air Training Command in 


1954. 








North American T-6 trainer has been work horse of AF. 





T-28 primary jet trainer has two seats in tandem style. 





Cessna T-37 primary jet trainer has side-by-side seats. 
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Flying Training 


During 1954-56 the Air Force graduated between 6,200 
and 6,800 new pilots a year, including Air National Guard 
and foreign students. This fell short of the plan to train 
approximately 7,000 a year, a slight reduction from the 
previous training program for 7,200. A number of factors 
intervened: the over-all reduction in military manpower, 
the fall-off in volunteers for flying training, and the limited 
capacity of ATC. Until December 1956, when the job was 
transferred to the Army, the Air Force also trained liaison 
and helicopter pilots at Edward Gary AFB, Tex. 

The Air Force found that it was giving advanced (or 
combat) training to many graduates of the basic flying 
schools who did not stay in service long enough to justify 
the time and effort. After August 1954, only those students 
who signed four-year contracts received combat training 
and assignment to crew positions in tactical units. 

Assignment of first-line fighters simultaneously to ATC 
and tactical units began in 1956. North American F-100s 
and F-86Hs began replacing Republic F-84Fs in the flying 
schools. Although fighter-pilot graduations declined at first 
because the new planes presented difficult teaching and 
maintenance problems, the Air Force decided to go ahead. 
Headquarters USAF directed ATC to prepare a course of 
training for interceptor crews culminating in Convair F-102 
instruction, which would probably begin in the summer 
of 1958. 

In 1954 and again in 1955 the Air Force revised the 
training for aircraft observers—navigators, bombardiers, 
and radar men—because of the new standards for operat- 
ing highly technical and rapidly changing electronic 
equipment. Observers especially needed more intensive 
schooling in aerial navigation. Veterans, skilled only in 
narrow specialized fields, were given the broad training 
required to operate modern aircraft. 

In 1955 the Air Force began qualifying all new aircraft 
observers as navigators before assigning them to combat 
units. Only experienced navigators were taught the more 
specialized subjects, such as radar bombardment, electronic 
countermeasures, and radar interception. To encourage the 
recruitment of observer cadets and retain experienced men, 
the Air Force improved command opportunities and cre- 
ated a new rating of Senior Aircraft Observer. 


Modern Aircrew Training 


Crew TAF had the job of preparing the young officer to 
use his plane in combat. It conducted approximately thirty- 
five major courses of combat instruction at nine bases. With 
a nearly constant enrollment of about 2,000 students, the 
courses graduated approximately 18,000 a year. These 
included pilots and observers, instructors, instrument spe- 
cialists, aircraft controllers, special-weapon students, and 
experts in survival techniques. Aircrew courses lasted from 
six weeks to four and one-half months. 

The crew-training bases covered nearly 9,000,000 acres, 
6,000,000 of which lay in open country—desert and moun- 
tain regions—used for gunnery and bombing ranges and 
maneuvers. Another 1,500,000 acres served to train men in 
advanced survival methods. Of the approximately 1,600 
planes assigned to crew training in late 1955, ninety per- 
cent were jets. More than 500 were first-line fighters. The 
crew-training planes flew about 700,000 hours a year. 

Aircrew training was divided into three types or “com- 
plexes”—fighter, interceptor, and bomber and transport. 
For special reasons, SAC continued to direct advanced 
training in the heavy bombers, where it used only men 
with long experience. 

Each category of fighter training included five phases. 
First came transition to first-line aircraft, including acro- 
batics. Second was tactical formation flying, followed by 
air-to-ground gunnery instruction, including practice with 
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machine guns, rockets, bombs, and special weapons. The 
fourth phase taught air-to-air gunnery. In the last phase- 
tactics—students had to search out and attack typical enemy 
targets such as airfields, railroads, gun emplacements, and 


convoys. Tactics’ also included fighter-vs.-fighter action, | 


in which the gun camera showed the accuracy of the 
gunners. 

Interceptor training with the Lockheed F-94C, Northrop 
F-89D, and North American F-86D concentrated on teach- 
ing radar interception techniques. In the two-place planes- 
the F-94C and F-89D—an observer operated the radar, but 
in the F-86D the pilot flew the plane and also operated the 
radar. Since interceptors flew in any kind of weather and 
at night, the pilots had to be well qualified in instrument 
flying. Steering information furnished by the radar and a 
computer were shown to the pilot on a radarscope. He had 
to act on it immediately and accurately in order to center 
the aircraft’s fire on the target. The first ‘phase of. inter. 
ceptor training stressed instrument techniques and _ the 
fundamentals of weather flying. Next, the men learned to 
operate first-line aircraft and practice simple interceptions 
of Lockheed T-33s. The final phase consisted of making 
radar contacts with tow targets and firing rockets at them. 

In the training of interceptor pilots and radar operators, 
difficult compromises had to be made between quantity 
and quality. During late 1955 and 1956, ADC’s need for 
interceptor pilots was so great that the courses were 
shortened. Although the graduates were well schooled in 
their planes and the basic techniques of interception, their 
proficiency against fast, high-flying, multiple targets fell 
below the desired standard. They had to learn on the job 
in their combat units. 

In the bomber and transport schools, Crew TAF gave 
three courses in bomber aircraft and one in transports. At 
McConnell AFB, Kan., pilots and navigators learned to op- 
erate the Boeing B-47 under all kinds of flight conditions. 
They soon achieved combat readiness after joining their 
bombardment units. In a-course at Randolph, former Doug- 
las B-26 crews learned to operate Martin B-57 jet bombers. 
Transport crews received instruction in the Fairchild C-119 
and the Douglas C-54. The Boeing B-29 courses trained 
crews for four-engine aircraft and for later instruction in 
the Boeing KC-97 tanker. 

Introduction of more advanced jets—North American 
F-100, McDonnell F-101, and Convair F-102—into schools 











NUMBER OF GRADUATES—PILOT TRAINING 
AND TECHNICAL SCHOOLS—BY FISCAL YEARS 

FISCAL TECHNICAL TRAINING 
YEAR PILOTS OFFICERS AIRMEN 
1951 2,345 4,424 129,798 
1952 ' 2,702 6,475 171,007 
1953 4,595 6,087 158,912 
1954 5,315 6,261 128,158 
1955 2,633 8,507 124,061 
1956 5,701 8,616 130,778 
1957* 2,865 2,880 64,731 

*Until December 31, 1956. 
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Technical training schools must work at peak capacity to fill the gaps created by AF’s too-low reenlistment rate. 


was expected to create new problems. Crew TAF did not 
believe that basic flying school graduates were experienced 
enough to fly these faster planes safely. A transition trainer 
with higher performance than the T-33 was badly needed. 
Since the new supersonic Northrop T-38 was not expected 
to be available before 1960, Crew TAF intended to use 
existing first-line fighters and interceptors to bridge the 
Sap. 

Another problem concerned the new planes themselves. 
In the light of past experience, Crew TAF anticipated 
spare engine and parts shortages, a high rate of failure of 
aircraft parts, and frequent failure of weapon systems and 
equipment. For these reasons; plus the high cost of opera- 
tion of the new aircraft, Crew TAF believed it would be 
more practical to teach fundamental fighter gunnery and 
tactics in older first-line models before shifting to the ad- 
vanced planes. 

On July 1, 1957, the Air Force disbanded Crew TAF 
and iransferred its functions back to Fly TAF. This con- 
solidation became possible because fewer flyers were being 
trained at fewer bases than at any time since the beginning 
of the Korean War. 
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Technical Training 

As equipment became more intricate and expensive after 
1953, training became complicated, expensive, and pro- 
longed. At the same time, the great turnover of skilled men 
continued, making it necessary to train an excessive num- 
ber of replacements. During fiscal year 1956, for example, 
nearly 126,000 airmen failed to reenlist after serving one 
four-year term. Many of these men had spent up to two 
years in training costing over $20,000 per man. In fiscal 
year 1954, USAF technical schools graduated 98,500 
students; in fiscal year 1955, 124,061; and during fiscal 
year 1956, 111,877. 

The Air Force’s technical training system, developed in 
1947-48, was intended to produce technicians with broad 
backgrounds. After short periods of on-the-job instruction, 
the men who had graduated from technical schools could 
work at any one of a number of related jobs. Under such 
a system, based on the assumption that a specialist would 
serve about twenty years, the school courses were fairly 
comprehensive and lengthy. By 1955, however, it appeared 
that this program would have to be modified. Since a 
majority of the technicians were serving only four years, 
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the Air Force could not afford to spend so much time 
schooling them. 

In January 1955, Gen. Thomas D. White, the Vice Chief 
of Staff, directed that some way be found to get more value 
from the time and money spent on technical] training. The 
Air Force needed, particularly, to get the most it could 
from the four-year men. As a first step, ATC shortened 
many courses as much as seventeen days by omitting in- 
formation not essential to the airman’s job. Three of the 
schools began to experiment with narrow instruction for 
specific jobs in place of the broader schooling employed 
previously. 

Under this approach, ATC shortened the early training 
and got the men ready for jobs sooner. After they left 
school, the students received instruction in their assigned 
units from mobile training detachments and through on- 
the-job training. If a man decided to make a career of 
the Air Force, he could go back to school for more general 
training, which would prepare him to become a master 
technician and supervisor. The Air Staff expected that, 
within a year or two, all new airmen could receive some 
technical schooling before going to operational units. In 
1956 only about sixty-five percent went to technical 
schools, chiefly because of the lack of facilities. 

Although experiments with the new plan during late 
1955 and 1956 indicated that it was working satisfactorily, 
certain serious risks were involved. The narrow specialized 
training would require closer control of assignments. In 
addition, mobile training detachments would have to be 
expanded and field units would assume a heavier training 
burden. This might cost as much as the shortening of for- 
mal instruction would save. 

During 1956 the Air Force began integrating basic mili- 
tary and technical training. ATC first shortened basic mili- 
tary training to six weeks for airmen going on to technical 
schools, and in July reduced it to four weeks. The airmen 
received their remaining five weeks of basic instruction as 
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Above: The late Lt. Gen. Hubert R. 
Harmon, who was the first superin- 
tendent of the new Air Force Academy. 











Left: Air Force instructional aid to 
NATO forces began in 1949. American 
sergeant with students at Turkish AF 
Communications School at Izmir. 


extra duty at the technical schools. This permitted the con- 
centration at Lackland of all military basic training except 
that done at the technical schools. 


Training of Foreigners 


After the formation of NATO in 1949 and the inaugura- 
tion of the Mutual Defense Assistance Program, the Air 
Force provided training for military personnel of allied 
and friendly countries to make sure that they could operate 
and maintain the US equipment furnished them. The 
United States not only trained foreign students in its 
schools and combat units but helped other countries set up 
their own training programs. 

Foreign personnel received instruction in flying, air- 
craft and aeronautical equipment maintenance, armament, 
electronics, communications, supply, and administration. 
The language barrier posed the greatest difficulty. Although 
foreign students were supposed to know English before 
entering an American school, their knowledge of the lan- 
guage was often inadequate to learn new techniques 
rapidly. 

Between 1949 and 1956, this training furnished approxi- 
mately 37,000 spaces for foreigners in Air Force schools in 
the United States and overseas. The program trained more 
than 3,200 pilots, in addition to thousands who received 
specialized flying training, formal technical instruction, and 
on-the-job training. 


The Problem of Officer Education 


During 1954-56, Air University reestablished its officer 
education program on a long-term basis and largely over- 
came the disrupting effects of the Korean War. In Septem- 
ber 1954 the Air Command and Staff School set up a nine- 
month course, attended by about 900 majors and lieu- 
tenant colonels annually. It also operated a Squadron Off 
cers School for lieutenants and captains, an academic i 
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structors course, and four air-weapon courses. The Air 
Command and Staff School was redesignated Air Command 
and Staff College in November 1954. 

AFIT was accredited by the Engineers’ Council for Pro- 
fessional Development in time for the March 1956 class 
of the Resident College to be awarded academic degrees. 
The college was authorized to give both undergraduate and 
graduate degrees in engineering. 

The Air Force’s educational program had to take into 
account the growing shortage of scientists and engineers. 
Estimates indicated that by 1960 the Soviet Union would 
have about 300,000 more scientists and engineers than the 
United States. A small proportion of the Air Force’s scien- 
tists, engineers, and technicians remained in the service 
beyond their first tour of duty, and an even smaller number 
made the service a career. In competing with industry for 
college graduates, the Air Force was at a distinct dis- 
advantage. 

This situation made it imperative that the Air Force 
train more of its own specialists, but AFIT had difficulty 
finding qualified applicants, In 1956 the institute could fill 
only seventy percent of its quota of students in the engi- 
neering and scientific courses, indicating that the shortage 
would continue to be acute. 

After many years of planning, the Air Force finally ob- 
tained legislation for a service academy in March 1954. 
Lt. Gen. Hubert R. Harmon, who had supervised planning 
for the academy since 1949, became the first superin- 
tendent. 

In June 1954 a commission selected a site near Colo- 
rado Springs, Colo., as the permanent location of the 
academy, but until facilities could be built at the new site, 
the school would operate at Lowry AFB, at Denver. The 
Air Force Academy admitted its first class of about 300 
cadets in July 1955. 

Academy cadets were required to meet physical qualifi- 
cations for pilot training. Because of the increasing demand 
for scientists and engineers and the growing importance of 
guided missiles, some doubts arose over this prerequisite. 
A board of Air Force generals, which met at Air University 
in October 1956 to evaluate the professional education pro- 
gram, recommended that academy students be trained as 
pilots and four or five years later be given advanced in- 
struction in engineering and science by Air University. 
Those who for any reason did not become pilots ought to 
receive postgraduate scientific training immediately after 
graduation from the academy. 

At the end of 1956 the USAF professional education 
program faced serious difficulties. Air University and its 
branches did not have the money to educate enough offi- 
cers to meet the future needs of the Air Force, particularly 
in the scientific and technological fields. In addition, the 
operating commands often felt that they could not spare 
qualified officers from their regular assignments to attend 
school. Many officers were not qualified to attend AFIT 
or lacked interest in becoming proficient in specialized 
fields. 

Another side of the problem was revealed by Col. Oliver 
G. Haywood, former chief of the Office of Scientific Re- 
search, Air Research and Development Command, who 
resigned from the Air Force in 1953. In an article in the Air 
University Quarterly Review in the summer of 1955, Hay- 
wood, who had an A.B. and M.A. from Harvard and a Sc.D. 
from MIT, declared that technical competence sometimes 
handicapped a man who wanted to get ahead. A con- 
siderable number of officers were convinced that qualifica- 
tions in a technical field impaired their chances of getting 
good assignments and advancement. They were apt to be 
retained as staff consultants in their technical specialties, 
while promotions went to men in operational and manage- 
ment jobs. 
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The crucial need for professionally trained people 
seemed likely to put an end to this kind of mismanagement. 
A board headed by Gen. Edwin W. Rawlings, commander 
of AMC, reviewed the Air Force’s educational program in 
October 1956. It recommended to the Chief of Staff that 
additional incentives be given officers attending scientific 
courses, including preference in promotion. The board also 
proposed that Air University be allowed more funds to 
expand its educational program and to construct new facili- 
ties for the AFIT Resident College as soon as possible. 

In 1949-50 there had been recommendations that the 
Resident College be gradually converted into a graduate 
school, leaving undergraduate study to civilian institutions. 
The Rawlings Board, however, found that the need for 
undergraduate courses in science and engineering re- 
mained as great in 1956 as it had been in-1950. Since a 
large proportion of the officer corps still lacked bachelor’s 
degrees and sufficient background to do graduate work, the 
board recommended that both undergraduate and gradu- 
ate studies be continued by the Air Force. 

Finally, the Rawlings Board noted that only fifty-six 
percent of Regular officers and forty-six percent of reserve 
officers on active duty possessed bachelor’s degrees. Since 
it believed that all officers should have bachelor’s degrees 
and many needed graduate study, the board recommended 
that the Air Force place greater emphasis on the value of 
education for an officer or airman. Effectiveness reports 
should indicate what officers were doing to remedy their 
educational deficiencies. 





Air Force Academy cadet puzzles over a bit of research. 
Academy opened its doors in July 1955 at Lowry AFB, Den- 
ver, is scheduled to move eventually to Colorado Springs. 
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The inter-relation of RPM to efficiency and thrust in jet engines is 
fundamental. Proper adjustments for maximum thrust, maximum engine 
life and maximum safety of operation can be made only upon accuracy 
of instrumentation. The TAKCAL tests to guarantee that accuracy. 

The new B & H TAKCAL incorporates a refinement of the frequency 
meter principle. It operates in the low (0 to 1000 cps) range, reading 
the frequency of the tachometer generator on a scale calibrated in 
percent RPM corresponding to the engine’s RPM. It reads engine speed 
while the engine is running with a guaranteed accuracy of +0.1% in 
the range of 0 to 110% RPM. Additionally, the TakcaL circuit can be 
used to trouble-shoot and isolate errors in the aircraft tachometer 
system, with the circuit and tachometer paralleled to obtain simultaneous 
reading. 

The TAKCAL’s component parts are identical with those used in the 
J-Model JETcaL Analyzer. They are here assembled as a separate unit 
tester and for use with all earlier models of the JETCAL Tester. 

The TAKCAL operates accurately in all ambient temperatures from 
—40°F. to 140°F. Low in cost for an instrument of such extreme 
accuracy, it is adaptable to application in many other fields. 

For full information write or wire... 


B & H INSTRUMENT Co., INC. 
3479 West Vickery Blvd. * Fort Worth 7, Texas 


Sales-Engineering Offices: 


® 


IS YOUR JET ENGINE 
RPM MEASUREMENT 


ACCURATE AND SAFE? 


READS JET ENGINE SPEED to 
GUARANTEED ACCURACY of 


10 RPM in 10,000 RPM (=+0.1%) 


B & H makes the JETCAL® Analyzer 
and TEMPCAL® Tester 
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Why Air Associates changed its name to 








ELECTRONIC COMMUNICATIONS, INC. 


Electronic Communications best describes our fastest 
growing activity: developing and building high-performance 
electronic control and communications equipment. 


Thirty years ago, when Lindbergh flew the Atlantic, “‘Air 
Associates” sounded like the ideal name for a pioneer producer 
for the fledgling aviation industry. It is still a good name, and 
We use it for our supply division activities with headquarters 
in Glendale, California. 


Today, ECI is concentrating on the many intricate prob- 
lems of both the military and commercial branches of the 
aviation industry in missile and rocket control, fire control, 
aircrait guidance and specialized communication equipment. 
Our special interest is in sub-systems. 


Assured of a brilliant future as a leader of America’s 
fastest growing industry, the company is building a new factory 
in St. Petersburg, Fla., with ample room for further expansion. 





It has leased another plant, and also has under construction a 
new Research Laboratory near Baltimore, Md. 


ECI renders a completely rounded service in its highly 
specialized fields including Research, Development, Design 
and Production—all under the most exacting standards of 
quality control and reliability assurance. 


Clients and customers of ECI enjoy the personal attention 
of the company’s management team consisting of some of the 
nation’s outstanding physicists and development engineers. 


ECI invites your inquiries. 





VISIT the ECI Booth NO. 212 
A. F.A. CONVENTION 
National Guard Armory, Washington, D. C. 
JULY SO—AUGUST 4 
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ELECTRONICS PACKAGE | 
NOW IN FULL PRODUCTION 


The AN/ASQ-17 CNI package, developed 
and built by Packard Bell Electronics, marks 
the first successful integration of communica- 
tions, navigation and identification in one 
compact unit. It has been accepted for service 
use by the U.S. Navy in the Douglas A4D 
“Skyhawk” and the Chance-Vought F8U 
“‘Crusader.”’ It has been in quantity produc- 
tion for several months. Hundreds are now 
in operation. 


ENGINEERING BEYOND THE EXPECTED 


Mutual interference between IFF and UHF 
is normally inevitable, even when the units 
are encased separately and spaced several 
feet apart. In the AN/ASQ-17 these two units 
are packaged together, a fraction of an inch 
apart. Yet in official trials mutual interference 
was not noticeable or measurable. This achieve- 
ment “beyond the expected”’ resulted from 
coordinated efforts of Douglas, Chance- 
Vought and Packard Bell Electronics 
engineers. 


AN/ASQ-17 will be featured at Booths 609-610, 
WESCON, San Francisco Cow Palace, Aug. 20-23. 


> 
Cz 
a 


rs 


» wy, 


\. 
\ 


PACKARD BELL ELECTRONICS 


TECHNICAL PRODUCTS DIVISION . 
12333 W. Olympic Boulevard 
Los Angeles 64, Calif., BRadshaw 2-2171 
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WHITE SANDS DIVISION: 
Collection of missile data and research and 
development of equipment for this purpose. 





INSTRUMENT & ELECTRONICS DIVISION: 

Accomplishing development of new instru- 
mentation techniques and the prototype fab- 
rication of equipment. 









4 MATTERN X-RAY DIVISION: 
_The manufacturing area of Land-Air, Inc., 
which fulfills quantity production require- 
ments. 





CHEYENNE DIVISION: 
Within this double hangar is a two-fold pro- 
gram of Engineering Design and Aircraft 

Modification. 





aviation, electronics and manufacturing 






IPT. MUGU DIVISION: 
Processing photographic and oscillographic 
data obtained by missile launchings at this 
Naval Air Missile Test Center. 






FIELD OPERATIONS DIVISION: 
Supplying aircraft, aircraft engine and elec- 
tronic technicians ‘on a world-wide basis. 






‘LOS ANGELES DIVISION: 
Industry wide data processing concerning 
organization, buying, inventories, etc. utiliz- 
ing the latest computer equipment. 






“= STEPPER MOTORS DIVISION: 
Producing an incremental rotation, bi-direc- 
tional motor for missiles and automation. 






"= CHICAGO ENGINEERING DIVISION: 
Theoretical study group solving problems in © 
methods and procedures in electronics and 
mechanics. 
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Send for the brochure 
describing our operations 


nda. LAND-AIR, Inc. 


Subsidiary of California Eastern Aviation, Inc. 


7444 Wilson Ave. Chicago 31, Illinois 
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THE MEN 


Chapter 18 





A ilealth, Welfare, and Safety 


its manpower and training problems were closely 
related to a host of morale factors. Among the foremost 
of these were the health, welfare, and safety of its men 
and their families. The Air Force made a determined 
effort to meet the needs of its people and provide them 
with the incentives to good work that most men need. 


] is manpower the Air Force came to realize that 


Medical Care of the Air Force 


Because human beings will always be the decisive 
element no matter how mechanized war may become, the 
health of a military force is a major factor. For the Air 
Force, the problem of maintaining a physically sound 
foree was complicated by the growing hazards of new 
high speeds and altitudes. The American Medical Asso- 
ciation recognized the uniqueness of the problem in Feb- 
ruary 1953 when it declared aviation medicine a distinct 
specialty. 

Aviation medicine in the United States can trace its 
origins to the efforts in 1917 of Col. Theodore C. Lyster, 
the first surgeon of the Aviation Section of the Signal 
Corps. During World War II the Air Surgeon, Maj. Gen. 
David N. W. Grant, aggressively worked to improve the 
stature of aviation medicine and the quality of the care 
given to AAF units. This work was continued after the 
war by Maj. Gen. Malcolm C. Grow, who led the fight 
for a separate USAF medical service. 

The National Security Act of 1947 did not provide for 
a separate medical service for the Air Force, and debate 
arose over the merits of a single medical department for 
all the armed services as opposed to three medical services. 
Secretary Symington and General Vandenberg supported 
General Grow in his contention that the new US Air Force 
should have its own medical service—that command 
responsibility for health could not be assigned to another 


The familiar inoculations make up but a small part of the 
extensive medical program the Air Force provides its people. 
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department. Finally, Secretary of Defense Johnson ordered 
the transfer of certain medical functions and the people 
performing them from the Army to the Air Force by 
July 1, 1949. An Army-Air Force agreement called for 
the Air Force to perform its own basic medical services” 
and the Army to continue providing general hospital 
service, with the Air Force sharing proportionate respon- 
bility for staffing the hospitals and buying materials. 

The USAF Medical Service, headed by General Grow 
as the first Surgeon General, was established on July 1, 
1949. It provided services in preventive medicine, general 
medicine, aviation medicine, dentistry, nursing, occupa- 
tional and physical therapy, public health, food hygiene 
and sanitation, and nutrition. It also performed research 
in all these fields. 

Two main principles guided the USAF Medical Service. 
First, it engaged in coordinated action with the Army 
and the Navy under the policy control of the Secretary 
of Defense. Second, it became an integral part of the 
Air Force. According to Maj. Gen. Harry G. Armstrong, 
Surgeon General from 1949 to 1954, this meant a medical 
service “which is planned by air-minded doctors... . 
geared to aeronautical operations, and . . ; can be fitted 
into airplanes.” 

The safety of the individual in flight and the health of 
the military family on the base were the central concerns 
of the Medical Service. Since most Air Force people lived 
on or near air bases, each base constituted an individual 
community. In isolated areas, especially, Air Force families 
needed local medical facilities. To meet these needs, the 
Air Force developed a community-type medical service 
at its air bases. This kind of service received encourage- 
ment from the Dependents’ Medical Care Act of 1956, 
which broadened the responsibilities of the military serv- 
ices for dependent medical care. 

The “Medical Service tried to give the largest amount 
of care at the place of duty. Using the concept of group 
practice, it staffed the smaller facilities with general prac- 
titioners and with the broader medical specialties. When 
the size of a base warranted, the more limited specialties 
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Maj. Gen. Malcolm C. Grow, 
first Surgeon General, USAF. 


Maj. Gen. David N. W. Grant, 
Air Surgeon, AAF, WW II. 


were furnished; only at the largest bases were all the 
medical specialties represented, supported by specialized 
nursing, technical help, and the latest equipment. The 
largest hospitals became medical centers for consultation 
and acceptance of problem cases transferred from smaller 
facilities. 


Doctors, Dentists, and Nurses 


The first major problem for the Air Force Medical 
Service was to get enough qualified professional personnel, 
The number of officers selected for transfer from the 
Army in July 1949 was 3,706. 

Expansion to meet the Korean crisis intensified the 
need for doctors, dentists, nurses, and other medical 
personnel. The armed services used various methods to 
attract them, but it soon became clear that further legis- 
lation would be necessary to obtain enough doctors. 
Special-inducement pay had already been in use since 
October 1949. Congress responded by passing the so-called 
doctor draft act in September 1950. 

To encourage medical careers, the Air Force introduced 
postgraduate training courses in hospitals and universities, 
offered opportunities for research and specialty practice, 
and adopted other inducements. In 1956, additional bonus 
pay was made available to doctors and dentists. The 
number of physicians and dentists entering the Air Force 
became encouraging enough in 1957 to permit ending 
the doctor draft. Nevertheless, the paramount problem 
facing the Medical Service was its difficulty in persuading 
its professional men to make a career of the Air Force. 

The shortage of nurses and medical specialists—dieti- 
tians, occupational therapists, and physical therapists— 
remained serious. Because of the shortage of qualified 
women to fill the officer vacancies, both the Nurse Corps 
and the Medical Specialist Corps were opened to men 
in August 1955. 

The Medical Service Corps also suffered shortages. 
This corps performed technical and administrative spe- 
cialties, and its officers were used to save the time of 
physicians for care of the sick and injured. The many 
specialties included pharmacy, sanitary and industrial- 
hygiene engineering, physiology, and psychology. 

Civilian consultants stimulated professional interest and 
trained junior medical officers. They advised the Surgeon 
General at Headquarters USAF on over-all policy, while 
at base hospitals they advised medical officers on special 
clinical matters. 

At the end of 1956, the Medical Service had 35,714 
military personnel on duty, representing almost four 
percent of the entire Air Force strength. The 10,623 
commissioned officers included 3,266 physicians, 2,184 
dentists, and 2,793 nurses. 

Medical airmen received basic, advanced, and special 
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Maj. Gen. Harry G. Armstrong, 


Maj. Gen. Dan C. Ogle, 
Surgeon General, 1949-54. 


General Armstrong’s successor. 


technical training courses in sixty-four specialties. A spe- 
cial assistant to the Surgeon General devoted full attention 
to airman careers. 


Hospitals 


The Medical Service early adopted a policy of treating 
the patient at his place of duty. And since the Air Force 
had bases all over the world, doctors and medical facilities 
were needed in many faraway places. 

In December 1949 the Air Force was operating seventy- 
five World War II hospitals of temporary construction 
with a capacity of 6,850 beds. When the Korean War 
began, hospital construction became the major problem, 
with first priority going to facilities for evacuated patients, 
Within two years, by July 1952, the Air Force had 164 
medical facilities providing 18,730 beds. 

After 1953, there was less demand for hospital beds 


The Medical Service prefers to treat a patient at his place 
of duty. An appendectomy at Bolling AFB, Washington, D. C. 
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because manpower in the Air Force declined slightly and 
health consistently improved. But to give adequate care 
to its widely dispersed units, the Air Force had to increase 
the number of hospitals and dispensaries. At the end of 
December 1956, new construction had brought the total 
number of Air Force hospitals and Class A dispensaries 
(up to twenty-five beds) to 204, but the number of 
hospital beds dropped to 14,000. At this time, Air Force 
facilities were caring for 79.8 percent of all Air Force 
patients requiring hospitalization. 

Of the 204 total, there were ninety-one hospitals and 
thirty-five Class A dispensaries in the United States and 
forty-two hospitals and thirty-six Class A dispensaries in 
overseas areas. The two largest hospitals were the 400-bed, 
seven-story hospital at Elmendorf AFB, Alaska, completed 
in 1955, and the 300-bed hospital capable of éxpansion 
to 500, at Wright-Patterson AFB, Ohio, completed in 
1956. Because of the emphasis on definitive diagnosis and 
outpatient treatment, these modern hospitals gave more 
space for services such as X-ray, laboratory, and pharmacy. 


Health in the Air Force 


In 1952, General Armstrong announced: “The level of 
health is higher in the Air Force than it has-ever been 
in any large military force in history and each year the 
Air Force has successively exceeded its previous record.” 
And the record continued to improve in each succeeding 
year. In 1957, Maj. Gen. Dan C. Ogle, USAF Surgeon 
General after July 1954, reported that health and physical 
efficiency in the Air Force were “at an all-time high.” 

The Air Force used several measurements of health. 
The noneffective ratio told the number of persons out of 
every 100 in the Air Force excused from duty on an 
average day because of noncombat medical reasons. This 
ratio reached an all-time low of 1.02 for 1956, compared 
with 1.64 for 1950. The admission rate told the number 
per thousand admitted for treatment during one year. 
This rate fell to 265 for 1956 compared to 343 for the 
year July 1, 1949-June 30, 1950. A third index was the 
daily proportion of personnel occupying hospital beds, 
and this hospitalization ratio reached another low in 1956 
of 0.80 per 100. 

Dental health was also good. The high rate of turn- 
over made it difficult to improve dental health, but the 
Dental Service estimated a ten percent improvement 
between 1950 and 1953. Since about ninety-five percent 
of recruits required dental treatment, the Dental Service 
intensified its preventive dentistry program. It also con- 
ducted a busy research program, studying the éffects on 
teeth and dental appliances of high altitude, high speed, 
explosive decompression, prolonged exposure to oxygen, 
horizontal-position flying, and excessive fatigue. 

The Korean War brought new health problems. The 
rapid influx of unseasoned troops caused a higher illness 
rate in the winter months of 1951, and the movement 
of units brought new demands on the Medical Service. 
It responded with intensified preventive medicine, more 
tigid maintenance of health standards, more careful selec- 
tion of Air Force personnel, and wider immunization. 

The Air Force mortality rate for 1956 of 2.15 per 1,000, 
a decrease of twenty-one percent from the 1951 non- 
combat rate, was largely the result of a lower death rate 
from aircraft accidents. The death rate from ‘disease was 
only 0.36 per 1,000, about the same as in previous years. 

A number of special factors affected the disease and 
mortality rates in the Air Force. During 1951-56, when 
the strength of the Air Force averaged more than 900,000, 
at least seventy-five percent of USAF personnel were 
under thirty years of age. These younger people were 
more susceptible to infectious and contagious diseases 
and more prone to accidents. Also affecting the general 
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“Tilting chair’ device built by aeromedical researchers 
delving into visual problems encountered in night flight. 


level of health unfavorably were the ‘considerable turnover 
of personnel, particularly among young airmen, and the 
worldwide deployment which exposed unseasoned troops 
to uncommon diseases. Immunization against all diseases 
was not possible. 


Aviation Medicine 


The new problems that medical science faced when 
men began to fly multiplied with the capabilities of flight. 
How much faster and how much higher men will be able 
to fly may depend upon how well medical scientists do 
their work. “Space medicine”. came into the language 
as research moved on to interstellar travel and man’s 
chances of survival in airless regions. 

Advances in aircraft design taxed the minds and phy- 
siques of the men who flew the new air weapons. To 
safeguard the flyers, the Air Force carried on extensive 
research programs. The Medical Service advised and 
cooperated with ARDC, Air University, and other USAF 
agencies dealing with flight and ground safety. It trained 
flight surgeons; planned and supervised programs to im- 
prove the health, safety, and effectiveness of aircrews; and 
evaluated personal, protective, and survival equipment. 

High speed and high altitude caused most of the aero- 
medical problems. Associated with these problems was the 
one of selecting men who could best adjust to the environ- 
ment and the equipment. Among the factors studied were 
the pathological and psychological aspects of flight and 
aerial combat. Problems included oxygen supply, decom- 
pression phenomena, fatigue, noise of jet engines, vision 
difficulties, in-flight food kits, bail-out and survival equip- 
ment, restraining harnesses, safety clothing, and effects 
of cosmic-ray nuclei and high temperatures. 

The Air Force centered its major research at the USAF 
School of Aviation Medicine (SAM) at Randolph AFB, 
Tex., and at the Aero Medical Laboratory at Wright- 
Patterson AFB, Ohio. Additional research activities were 
conducted at the Air Force Flight Test Center at Edwards 
AFB, Calif., and at the Holloman Air Development Cen- 
ter, N. M. Also, the Environmental Health Laboratory at 
Wright-Patterson and various hospitals did research in 
aviation medicine. The Arctic Aeromedical Laboratory, 
at Ladd AFB, Alaska, investigated health and safety prob- 
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lems’ that have proved peculiar to cold-weather operations. 

At Randolph the laboratories worked on all aspects of 
aeromedical research except aeronautical engineering. The 
Aero Medical Laboratory at Wright-Patterson collaborated 
closely with the Engineering Division at Air Materiel 
Command in the design of aircraft and equipment to best 
satisfy the human factors of flying. 

The School of Aviation Medicine had trained more than 
8,000 flight surgeons by 1957. Air Force nurses, medical 
technicians, physiological training officers, and equipment 
specialists attended a branch school at Gunter AFB, Ala. 
Young physicians, fresh from internships, took an intensive 
nine-week course at Randolph and graduated as aviation 
medical examiners. Then they completed a year of super- 
vised field practice before becoming flight surgeons. The 
school also offered refresher and graduate courses for 
senior flight surgeons. 





















Aeromedical Evacuation 





Perhaps the earliest aeromedical evacuation occurred 
during the siege of Paris by the Prussians in 1870, when 
160 wounded were successfully removed by balloon. 
During World War I, there was some air evacuation, but 
the small planes did not allow adequate space for patients. 
Although the AAF made extensive use of air evacuation 
during World War II, its full potentialities were not 
realized until the Korean test. 

Air evacuation of patients during the Korean War 
succeeded famously. Helicopters lifted the wounded from 
near the front lines to airstrips where troop carrier planes 
airlifted them to hospitals in Japan, and MATS transports 
hurried them home across the Pacific. Doctors, nurses, 
and medical technicians waited for the wounded at the 
airstrips in Korea and cared for the patients aboard the 




















































his own guinea pig in deceleration tests on high-speed sled. 
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Lt. Col. John P. Stapp, Air Force flight surgeon, acts as 





Air evacuation of sick and wounded saved thousands of 
lives in Korea. A flight nurse checks comfort of patient. 


transports. These teams, assigned to FEAF aeromedical 
evacuation squadrons, attended 296,328 patients within 
Korea and Japan and more than 63,000 patients on 
transpacific flights. During the Korean conflict, ninety-five 
percent of all medical evacuations were by air. 

The largest and most notable evacuation occurred in 
December 1950 when American Marines, fighting in 
bitter, below-zero weather in North Korea, were sur- 
rounded by Communist Chinese. In a hazardous five-day 
airlift, C-47s evacuated 4,689 casualties over enemy lines 
to medical care and safety. 

The Surgeon General credited air evacuation with being 
a major cause of the low death rate among American sol- 
diers during the Korean War. Deaths fell from 4.5 per 100 
injured men who reached aid stations in World War II to 
two per 100 in Korea. General Armstrong specified in- 
creased use of blood and its derivatives and new drug 
therapy as the other chief causes for this improvement. 

In carrying out its responsibility for evacuating patients 
of all the armed forces, the Air Force operated a worldwide 
system. The USAF aeromedical units worked in coordina- 
tion with troop carrier units within a theater, and USAF 
medical personnel operated the terminal hospitals and 
holdover stations. Transport planes, fitted out as “flying 
hospitals” with up to fifty beds, could be flown into combat 
areas for on-the-spot emergency treatment. 

To further develop these techniques, Headquarters 
USAF set up a Tactical Medical Center under the Eight- 
eenth Air Force at Donaldson AFB, S. C. Aeromedical 
units participated in many joint exercises in a quest for 
speed, mobility, and flexibility. In August 1953, they ait- 
lifted-a fifty-bed hospital, consisting of 36,740 pounds of 
equipment and fifty-four persons, a distance of 1,000 miles 
to Altus AFB, Okla., in twelve hours. 


Air Force Chaplains 


A small building topped by a steeple graced every Ait 
Force base. Military chaplains, representing the Catholic 
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and Jewish faiths and sixty-nine Protestant denominations, 
held religious services in these chapels and in many ways 
gave meaning and guidance to the lives of Air Force men 
and women and their families. 

The Senate Committee on Armed Services stated in 1955 
its firm conviction that “the American way of life is in no 
small way predicated on the spiritual welfare of the indi- 
vidual.” It desired “that facilities for worship be ready 
and available wherever possible prior to stationing of large 
bodies of troops at these installations.” In April 1957 there 
were 466 chapels in use at air bases throughout the world. 

The Chief of Air Force Chaplains, (Maj. Gen.) Charles 
I. Carpenter, advised the Chief of Staff on religious and 
related matters affecting Air Force personne] and their 
families. Each command had a chaplain on its staff, and 
chaplains were further assigned down through wings, and 
in some cases groups. All chaplains were advisers to their 
commanders, and they were free to develop and participate 
in all types of activities that improved recreational and 
social outlets for the men and relieved personal and family 
hardships. Although their primary interest was in the re- 
ligious life of Air Force people, the chaplains had a deep 
concern for maintaining morale and encouraging cultural 
activities. The Chief of Air Force Chaplains and his staff 
at Headquarters USAF kept close personal contact with 
USAF chaplains, frequently visiting air bases to learn of 
problems firsthand. 

At the peak of World War II there were 2,200 chap- 
lains in the Army Air Forces. But when chaplain officers 
were transferred from the Army on July 1, 1949, the Air 
Force received only 141 Regular officer authorizations for 
chaplains. These and the reserve chaplains on active duty 
totaled 458, including 302 Protestant, 149 Catholic, and 
seven Jewish chaplains. The Air Force received only 573 
chaplains from the Army’s inactive reserve list. This num- 
ber proved far too small when the Korean War expansion 
occurred. 

The Air Force followed a policy of involuntary recall 
to active military duty in 1951, to protect the best interests 
of the chaplain reserves on return to their parishes after 
the emergency. But in 1952 the basis was changed to 
voluntary indefinite to bring the chaplain procedure in 
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Air Force chaplains employ modern communications tech- 
niques to reach their charges. A TV show at Loring AFB, Me. 





Maj. Gen. Charles I. Carpenter, 
Chief of Air Force Chaplains. 


line with over-all Air Force policy. By June 1952 there 
were 995 chaplains on active duty in the Air Force, and 
by the end of March 1957, 1,202. 

Beginning in 1952, ROTC graduates could receive com- 
missions as second lieutenants with designation of “chap- 
lain trainee,” which they carried through their religious 
training at a seminary before entering the Air Force. After 
becoming chaplains, officers attended the specialized chap- 
lain training course at Fort Slocum, N. Y. In July 1953 
the Air Force integrated this training with. the basic mili- 
tary course for officers at Lackland AFB, Tex. Many air- 
men also found career opportunities as chaplain helpers. 

The chaplaincy developed a Six-Point Program in 1950- 
51. The first and most important point (1) concerned re- 
ligious worship and pastoral functions, including rites, visits, 
and ministrations. The other points were (2) moral and re- 
ligious education, including the character-guidance pro- 
gram; (3) personal counseling on problems of religion, 
welfare, marital relationships, rehabilitation of prisoners, 
and wholesome adjustments; (4) humanitarian services 
to victims of underprivilege or disaster; (5) development 
of public understanding and good will in community rela- 
tionships; (6) cultural leadership. 

The chaplains helped the individual commander, and 
through him the entire Air Force, by the information they 
gathered for the Chaplain’s Monthly Report. Since this 
report listed the numbers and types of consultations held, 
without divulging confidences, the nature of the problems 
revealed provided a key to Air Force morale. 





Judge Advocate General 


Military justice was always of utmost importance in 
the Air Force. But, as with the Medical Service and the 
Chaplains, the Air Force did not have its own Judge Ad- 


Maj. Gen. Reginald C. Harmon, 
Judge Advocate General, USAF. 











vocate General's Department independent of the Army 
until 1949. In January it came into existence as the legal 
agency of the Air Force, with the prime function of admin- 
istering military justice. From February 1950 on, the 
Judge Advocate General (JAG), Maj. Gen. Reginald C. 
Harmon, had direct access to the Chief of Staff. General 
Harmon was the first and still the only USAF Judge Advo- 
cate General in 1957. 

Officers, designated as judge advocates, were assigned 
to duty for the administration of military justice and other 
legal matters at USAF installations all over the world. 
In July 1949 there were only 339 officer-lawyers in the 
JAG Department, but by July 1951 the number had 
grown to 929. In March 1957 there were 1,262 on duty. 

By 1956 enough AFROTC graduates were entering the 
JAG Department as second lieutenants to eliminate the 
need for direct appointments. Two new problems then 
arose—how to retain young lawyers in the service and how 
to give them more military and legal experience. Air Uni- 
versity had conducted an orientation course for new judge 
advocates for several years, but this was discontinued in 
1955 in favor of allowing the new officers to train in their 
first duty positions. 

The administration of military justice was based on 
the Uniform Code of Military Justice, which became effec- 
tive May 1, 1951, as a result of legislation passed in 1950. 
Representatives of the Army, Navy, and Air Force joined 
in the preparation of a single manual of interpretation of 
the new law, called Manual for Courts-Martial, United 
States, 1951. Briefly, the code redefined the punitive arti- 
cles, changed the requirements for qualified personnel 
administering the code, and provided for a revised system 
of appellate review. 

Court-martial cases fell into the categories of summary, 
special, and general, the last two involving the more serious 
cases. Only the special with bad-conduct discharge and 
the general were reviewed by the Office of the Judge Advo- 
cate General. The JAG Department administered its gen- 
eral court-martial responsibilities through jurisdictions, of 
which there were ninety-two in June 1957. 

Although the Office of the Judge Advocate General re- 
viewed all records of general court-martial trials, the law 
required that certain ones be reviewed by special boards 
of review within the office. There were six such boards in 
1957. The cases included those involving imprisonment 
for one or more years. The office provided both defense 
counsel and government counsel in all appeal cases. 

The Air Force also concerned itself with aspects of civil 
law. The JAG gave opinions on international law and laws 
that governed USAF organization, administration, and 
personnel. It supervised a legal assistance program and 
advised the Air Force on laws relating to claims, patents, 
taxes, and litigation. It told the Air Staff when legislation 
was necessary to accomplish its aims. 


Flight Safety 


From its earliest days, flying took a toll of dead and 
injured in peacetime as well as wartime. The Air Force 
and its predecessors had always sought safety precautions 
to reduce the hazards of flight. To give the proper em- 
phasis to flight safety the Air Force established a direc- 
torate under the Inspector General in December 1949. 

A new concept in accident prevention, adopted in 1950, 
demanded constant stress on safety factors in the design, 
production, and maintenance of aircraft. Since pilot error 
caused most aircraft accidents and since maintenance error 
was also an important cause, the Air Force conducted an 
aggressive educational campaign among flying and mainte- 
nance personnel in the fundamental principles of safe fly- 
ing. It prepared and circulated special studies of such 
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MAJOR AIRCRAFT ACCIDENT 
RATE WORLDWIDE 
(Rates per 100,000 flying hours) 
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a. Accident data for ANG are included only since 1947. 


b. Accidents and flying hours of Navy units flying for MATS 
included since 1950. 


SOURCE: USAF STATISTICAL DIGEST 











problems as the human and weather factors in aircraft 
accidents, jet fighter forced landings, and air and ground 
aircraft collisions. It issued informative accident summaries 
for specific types of aircraft and sponsored safety confer- 
ences and symposiums. In addition, it published two mag- 
azines, the Aircraft Accident and Maintenance Review and 
Flying Safety, the latter carrying the well-known cartoon 
depicting the mishaps of that fictitious bungler “Mal 
Function.” 

Day or night, information on each aircraft accident was 
immediately flashed to the Directorate of Flight Safety 
Research, which decided whether its personnel or those 
of a local base would conduct the investigation. Directorate 
personnel actually investigated only a small percentage of 
the USAF major accidents, selected because they involved 
new aircraft, indicated new accident trends, or presented 
unusual technical difficulties. In particularly important or 
complicated accidents, the directorate drew upon the 
technical knowledge of ARDC and AMC and the aircraft 
industry to assist in on-the-spot investigations. Once the 





AIRCRAFT FATALITIES WORLDWIDE 
(Rates per 100,000 flying hours) 


For Calendar Year 
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Aeromedical research has had much to do with the evolu- 
tion of flying garb from boots and breeches to the. G-suit. 







cause was known, experts directed every effort toward 
corrective action. 

Flight safety was of vital concern to the Air Force, not 
only because of the tremendous ‘cost of aircraft accidents 
in life and property but also for the very practical neces- 
sity of conserving combat capability for wartime. The 
crash of a B-52 meant a loss of about $8 million; of a 
C-124, about $1.7 million. Thanks in large part to the 
accident-prevention campaign, the major aircraft accident 
rate declined steadily from forty-four per 100,000 flying 
hours for 1947 to an all-time low of fifteen for 1956. 
The Air Force classified accidents as major when they re- 







Maj. Gen. Joseph D. Caldara 
Director, Flight Safety Research. 
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quired more than a certain number of man-hours to repair 
the aircraft. The number varied with the type of plane. 

The fatality rate also declined but not as precipitately 
as the major accident rate. As aircraft increased their 
performance and speed, any single accident was likely 
to be more serious than ever before. For example, during 
the 1930s, an average of one out of every thirteen major 
accidents was a fatal one. In 1956, one out of every five 
major accidents resulted in one or more fatalities. Because 
of the greater operating hazards, in 1956 jet fighters and 
jet trainers had a higher accident rate than any other type 
of USAF airplane. The annual fatality rate per 100,000 
flying hours dropped from seventeen in 1947 to eight in 
1956. One-third of all fatalities in the Air Force during 
1956 resulted from aircraft accidents, with an average of 
three men each day suffering fatal or major injuries. 


Ground Safety 


The Air Force was vitally concerned with the safety 
of its men on the ground as well as in flight. Its commands 
carried on programs to promote safety in ground activities 
at air bases, on the flight line and in the shops, on and off 
the job. 

The USAF ground safety record was particularly im- 
pressive after 1950. In April 1957 the Air Force received _ 
for the seventh consecutive year the Award of Honor for 
outstanding achievement in safety from the National Safety 
Council. The 1957 award was based on a reduction of 5.8 
percent in ground accident rates and costs during 1956 
as compared with the average experience for 1954 and 
1955. Over the seven-year period 1949-56, the Air Force 
reduced its accident rates and costs as much as twenty- 
five percent. 

The specific improvements in the 1956 record included 
reductions in the military injury rate, civilian injury rate, 
the USAF (government-owned) vehicle accident rate, and 
ground accident costs per capita strength. These rates 
were determined through accident indexes used in a sys- 
tem of ground accident investigation, reporting, and 
analysis. 

As in civilian life the motor car caused the highest pro- 
portion of injuries. And by far the greater number occurred 
in privately owned vehicles. Although injuries and fatali- 
ties declined in 1956, 612 Air Force personnel were killed 
in private motor cars and twenty-three in government- 
owned cars. This almost equaled the number of fatalities 
from aircraft accidents. The second largest number of 
injuries and deaths on the ground came from participation 
in sports, especially water sports. Accidental deaths from 
sources other than the operation of motor vehicles were 
reduced by four percent in 1956. 

Engineering and research studies uncovered the causes 
of ground accidents, both human and material, and indi- 
cated corrective measures. Research projects included 
studies on motor-car crashes, jet aircraft air-intake hazards, 
noise problems in aviation, use of reflectorized material, 
refueling of aircraft by trailers, vapor-control systems, — 
liquid-petroleum exhaust purifiers, and methods of han- 
dling dangerous materials, 

A training program offered graduate courses in safety 
engineering to officers. Airmen also could make a career 
field out of ground safety. Inspectors checked the progress 
of safety education in the commands. And safety engineer- 
ing standards were included in all ground operations and 
planning. 

The Air Force cooperated with private, industrial, and 
governmental organizations in the development of safety 
programs. It was particularly interested in cooperating with 
local communities for safety measures of benefit to airmen 
and civilians alike. 
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NEW LOOK in navigation aids 


ARC's Course Director CD-1, Teamed with ARC's Dual VOR/ 
Localizer Receivers 15-D, Shares the Work with the Pilot 


More and more pilots rely on the ARC CD-1 
Course Director to determine the exact headings 
required to intercept and fly a desired VOR radial 
or runway localizer. This electronic “co-pilot” 
helps them fly with pinpoint precision, greater ease 
and increased safety, and in four simple steps. 

With ARC’s CD-1, the pilot selects his VOR or 
localizer station, sets his Course Director to the 
bearing of the desired VOR radial or localizer, 
turns his aircraft until the vertical needle of the 
Cross-pointer meter is centered and steers to keep 


it centered. His ship will intercept the selected track 
quickly and smoothly, simultaneously compensat- 
ing for wind drift. The pilot performs no mental 
computations, and there’s no chance of overshoot- 
ing the desired course. 

This reliable navigational aid adds only 10 
pounds to your aircraft. Ask your ARC dealer to 
install the CD-1, along with a dual installation of 
ARC’s Type 15-D VOR/Localizer Equipment. 
You'll discover how easy flying VOR and Local- 
izers can be — and with new peace of mind. 


Dependable Airborne Electronic Equipment Since 1928 


Alccratt Radic Corporation soonton, New Jersey 


Miniaturized Automatic Direction Finders 
Omni/lLoc Receivers ¢ Course Directors © UHF and VHF Receivers and Transmitters ¢ LF Receivers 
and Loop Direction Finders * 10-Channel Isolation Amplifiers * 8-Watt Audio Amplifiers ¢ Interphone Amplifiers 


Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 








SUMMERTIME 
Is A 
FRIENDLY 
SKY 


You can tell a friendly, summer sky: it’ll fetch a sun 


to freckle small fishermen, or sometimes rustle up a rain to wash 


behind their ears. A friendly sky is what our Air Force aims 


to keep—with electronic watchfulness that can spot aggression almost 
before it starts. As IBM sees it, this is the surest guarantee 
that our skies will remain friendly . . . and free. 


MILITARY 
PRODUCTS 

















NEW DEPARTURE 





ee Te 











BALL BEARINGS 





PERFORMANCE 
PROVED... 
IN THE AIR! 


New records are continually being piled up 
by America’s many types of ultra-fast, high 
flying jet aircraft. And these records provide 
strong testimony as to the reliability of the 
vitally important bearings used — New 
Departure ball bearings such as the turbine 
mainshaft bearings developed through New 

Departure’s extensive Aircraft Bear- 





Split ring moinshaft bearing has 
high thrust capacity. Stabilized 
for high temperature operation. 





ing Research Program. 


And looking ahead to the even more 
powerful and faster aircraft yet to 
fly, New Departure is developing ball 
bearings to help make their flight 
success complete. 


Send for bearing catalog ABC 
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Chapter 19 





THE TOOLS 


Bases 


requisite for the operation and maintenance of a 

modern air force. A modern air base—with its run- 
ways, taxiways, warmup and parking aprons, hangars, 
and shops—is a complicated and costly establishment. It 
must have control towers and navigational aids, storage 
tanks for great amounts of fuel, warehouses, and housing 
for its personnel. Air bases have grown steadily larger and 
their facilities more numerous and complex. The construc- 
tion of a worldwide system of modern air bases was one 
of the Air Force’s most important tasks in the period 
after World War II. 


A requisite bases and facilities are perhaps the first 


Period of Transition, 1945-50 


During World War II the AAF built a vast array of 
bases throughout the world. At the end of September 
1945, the AAF had 1,895 air installations, including 1,333 
within the United States. Peace brought a rapid reduction 
in the number of these stations, and by the end of June 
1948 the Air Force had only 290 major installations. Of 
the 112 in the United States, only ninety were active, 
while overseas 133 out of 178 were active. 

The closing down of many air installations after the war 
naturally led the public to believe that no new bases and 
facilities would be needed for many years. But almost all 
of the bases built during World War II were temporary, 
and they soon deteriorated to the point where it became 
uneconomical to use them. Most of those in the United 
States had been used as training bases and did not suit 
the changed strategic situation after 1945. It had not 
been necessary to build many combat bases in the United 
States, and as a result, the Air Force did not have enough 


Air Force bases span the world. This is the first sun- 
rise of the season at Thule Air Base, in Greenland. 
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to meet its requirements in the years following World 
War II. Bases were not in the right places, nor could 
they accommodate the faster and heavier aircraft coming 
into use. 

SAC and ADC were the commands most concerned 
about bases after 1945. From its beginning in 1946, SAC 
needed strategically located bases. This often meant new 
ones with more extensive facilities. The increased emphasis 
on air defense after August 1949 forced ADC to seek 
more bases at strategic locations. Overseas, SAC bases 
posed much the same problems. The Air Force made more 
progress overseas, especially in the Pacific and North At- 
lantic areas where the most pressing requirements existed. 
By 1950, work was moving ahead on Okinawa, at Elmen- 
dorf, Ladd, and Ejielson AF bases in Alaska, at Ernest 
Harmon AFB in Newfoundland, and at Keflavik Airport 
in Iceland. 

The decision at the end of 1948 to cut the Air Force 
back from fifty-five to forty-eight groups instead of ex- 
panding it to seventy changed the whole base construction 
picture for 1949-50. The Air Force consolidated activities 
on fewer bases, reducing its major installations to 180. 
The fact that this smaller group structure still required 
$2.2 billion in new construction indicated the extent to 
which existing facilities would have failed to meet the 
needs of a seventy-group Air Force. Aside from housing, 
then, the Air Force placed its main effort before 1950 on 
modernizing and maintaining existing installations. Even 
this task could not be done properly because of lack of 
funds. As a result, the outbreak of war in Korea found 
the Air Force woefully short of bases and facilities. 

Housing for men and their families posed one of the 
Air Force’s most critical problems after 1945. The nor- 
mal postwar housing shortages were complicated by the 
location of certain bases far from urban centers. Although 
the Air Force did what it could with the funds available, 
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the situation continued to grow worse. By mid-1950, about 
55,000 officers and enlisted men legally entitled to govern- 
ment-furnished family quarters did not have them. About 
63,000 more men urgently needed family housing. Such 
a situation inevitably lowered morale, and many men left 
the Air Force because they could not obtain decent hous- 
ing for their families. 

Government construction failed to alleviate the situa- 
tion. The 1,300 houses authorized by the Eightieth Con- 
gress were almost completed by June 1950, but they 


satisfied only about 1% percent of the need. Within the- 


United States the Air Force relied chiefly on family hous- 
ing constructed under the Wherry-Spence Act of August 
1949. This law permitted the Federal Housing Admin- 
istration to insure privately financed housing on or near 
military installations to the extent of $500 million, or up 
to $1 billion with the consent of the President. 

The Air Force planned to construct 26,595 units at 
forty-nine bases in the United States, but by mid-June 
1950, work had begun on only 4,292 of these. Even if 
the complete program could have been finished, it would 
have provided less than half of the required houses. Be- 
cause of the high cost of utilities and construction, private 
builders did not display much interest in the 3,000 to 
4,000 units planned for Alaska. The need for cold-weather 
housing in Alaska and typhoon-proof housing on Okinawa 
made both these areas difficult problems. Firms in Japan 
and the Philippines handled most of the construction 
projects on Okinawa. 

At the beginning of 1950 more than half of the 207,000 
bachelor airmen still lived in temporary wartime barracks, 
and the remainder lived in obsolete permanent-type bar- 
racks. The old Army squad room, uncomfortable and un- 
healthy, was home for tens of thousands of airmen. The 
Air Force drew up new dormitory designs calling for two 
to four men in a room and costing from $2,000 to $2,300 
per man to build. In 1950 the Eighty-first Congress au- 
thorized the Air Force to build enough of these to house 
only 5,250 airmen in the United States and 700 overseas. 

More than half of the USAF bases in 1950 were tem- 
poraries and had been deteriorating for five years. This 
created a big recurrent maintenance job, further compli- 
cated by the chronic shortage of money. In 1950 the Air 
Force estimated that a five-year program of major repairs 
would cost $90 million. 





MAJOR INSTALLATIONS, USAF 


AS OF END OF FY NUMBER 
1950 278 
1951 355 
1952 426 
1953* 262 
1954 285 
1955 278 
1956 279 
As of DECEMBER 31, 1956 276 


*As a result of the classification of installations in accordance 
with AFR 87-5, installations were broken down into various 
categories. The totals, starting with FY 1953, represent the 
totals of the first four (Operational, Training, Research and 
Test, and Logistical) categories of installations. 
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Emergency repairs and base modifications used up most 
of the funds appropriated for repair and maintenance 
during 1945-50. Money often had to be diverted from 
one base to pay for badly needed repairs at another. 
Typhoons did $6.5 million worth of damage on Okinawa 
and Guam in 1949. Tornadoes and fires during the first 
six months of 1950 cost $800,000 in repairs to base fa- 
cilities in the United States. The Air Force installed fire- 
prevention devices and sprinkler systems and bought new 
fire-fighting equipment for many bases. Air Force fire 
losses were serious, running to about $150,000 a month 
in the United States and even more overseas. They were 
particularly heavy in arctic regions like Alaska. 

After September 1947 the Air Force became fully re- 
sponsible for the management, expansion, and repair of 
its own base facilities. This included determination of re- 
quirements and, beginning with fiscal year 1950, the prepa- 
ration and defense of budgets. In most cases, the Army 
Corps of Engineers continued to handle real estate pur- 
chases and to contract for the actual construction. At times, 
particularly overseas, field commanders used aviation en- 
gineers for construction work. These were Army engineer 
troops serving with and under control of the Air Force. 

Planning and managing construction activities was a 
complicated business, since all projects had to be ap- 
proved by the Air Force, the Department of Defense, the 
Bureau of the Budget, and Congress. In August 1950, 
Brig. Gen. Colby M. Myers, USAF Director of Installa- 
tions, stated that “the cycle of construction programming 
and execution is constantly passing through so many eche- 
lons of control and review that the Air Force must foresee 
and plan its construction requirements at least three years 
in advance.” 


Rebuilding the Bases, 1950-53 


During its rapid expansion after June 1950 the Air 
Force found that lack of adequate base facilities was as 
serious a handicap as the shortage of men and weapons. 
Since the base structure in the summer of 1950 was in- 
sufficient even for the existing forty-eight wings, it was 
hopelessly inadequate to support the ninety-five wings 
planned during the fall and winter of 1950-51. Then, in 
the fall of 1951, came the decision to expand to 143 wings. 
The long time-lapse between the adoption of programs 
and completion of usable facilities meant that the Air 
Force faced a long and difficult struggle to house its units. 
It also meant that the first year or two following the out- 
break of the Korean War would witness a frantic, world- 
wide emergency construction program. 

The selection and construction of new bases and the 
repair and modernization of old ones became a major task 
during 1950-53. In June 1950, nearly all of the training 
bases needed more and better facilities. All-weather flying 
required newer and better types of navigational aids. 
Adequate troop housing and suitable operations, admin- 
istration, depot, fuel storage, and medical facilities had 
to be provided. 

After June 1950 the Air Force began an emergency 
base construction program in the Far East and _ other 
overseas areas. At the same time, it laid plans for a long- 
range construction program that included bases overseas. 
Congress appropriated $1.4 billion for Air Force military 
construction in fiscal year 1951 and $2.1 billion in fiscal 
year 1952. 

One of the largest amounts was earmarked to modert- 
ize permanent installations and to finance major repairs 
and necessary facilities at reopened World War II bases. 
Millions of dollars went for aircraft control and warning 
stations, the Long Range Proving Ground, and construc- 
tion in Okinawa and Alaska and elsewhere overseas. FEAF 
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Night view of a scramble hangar housing all-weather F-86D interceptors on alert at Itazuke Air Base, in Japan. 





built six advanced airfields in Korea and improved thirteen 
in Japan. On Okinawa, the Air Force constructed airfields 
at Kadena and Naha, storage tanks for aviation gasoline, 
utilities, and living quarters for officers, airmen, and civil- 
ian workers, 

The rise in construction costs during the first year of 
the Korean War led President Truman to direct the Air 
Force to build new bases only if no suitable existing base 
could be modernized or no surplus base belonging to one 
of the other armed services could be transferred. This 
was only a partial solution, because the older installations 
were not always strategically located and it was sometimes 
cheaper to build a new base than modernize an old one. 
Nevertheless, as Secretary Finletter observed in July 1951, 
few of the installations within the continental United 
States were really new since they had been used during 
World War II. But most of the foreign bases were new. 

The construction program suffered a temporary setback 
in 1953 after the change in administration. In an effort 
to cut government expenses, President Eisenhower directed 
that all expenditures be reviewed and pared as much as 
possible. The Director of the Bureau of the Budget and the 
Secretary of Defense announced in early February 1953 
that work should continue only on those projects which 
were clearly essential and “consistent with the objectives 
of the Eisenhower Administration.” On the essential proj- 
ects the “strictest standards of economy” would be em- 
ployed. No construction contracts would be awarded after 
February 7, 1953, until each project had been reviewed 
and specifically cleared by the Secretary of the Air Force, 
the Secretary of Defense, and the Bureau of the Budget. 
Secretary of Defense Wilson also directed that advertise- 
ments for bids should cease on March 1, except on those 
construction contracts reapproved by the Secretaries of 
the Air Force and Defense. 

The review of projects placed an enormous administra- 
tive burden on Air Force agencies and delayed about $700 
million of new construction work for a minimum of two 
months. About .180 items considered no longer essential 
were reduced. or eliminated from programs. Action on 
more than $1.9 billion of Air Force construction was sus- 
pended for varying periods of time. In May 1953, when 
the Department of Defense temporarily cut the USAF goal 
fron 143 wings to 120, another readjustment became 
necessary. This changed plans for the use of seventeen 
bases in the continental United States and seventeen 
Overseas. Construction was deferred on fourteen bases in 
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the United States and six overseas. The Air Force canceled 
projects already under contract and, in some cases, where 
construction had begun. 


Foreign Bases 


In 1950 the United States already possessed bases— 
mostly developed during World War II—in the Far East, 
Alaska, Newfoundland, Germany, and Great Britain. Other 
bases, such as Kindley AFB in Bermuda, Lajes Field in 
the Azores, Wheelus Field in Libya, and Dhahran Air- 
field in Saudi Arabia, also dated from the war but in 1950 
were being used mainly for air transport operations. But 
existing airfields did not meet the need for alternate 
strategic bases which the Air Force had come to consider 
vital for its operations. 

As early as 1948 the Air Force had considered setting 
up a depot in French Morocco to support strategic opera- 
tions. Planning in early 1950 contemplated an air-base 
complex in the neighborhood of Casablanca, and in 
October the Joint Chiefs of Staff approved a USAF pro- 
posal to build a system of SAC bases in French Morocco. 
Because of the great urgency, General Vandenberg had 
already directed the Air Staff to make preparations in 
anticipation of approval. Begun in great haste, the French 
Moroccan project experienced difficulties for nearly three 
years and probably aroused more controversy than any 
construction job the Air Force attempted. 

On December 22, 1950, the French government agreed 
to permit the Air Force to build five air bases in Morocco. 
The Americans were to pay all costs and turn the installa- 
tions over to the French when the emergency ended. 
Negotiations early in 1951 for a technical agreement cover- 
ing use and occupancy of the bases ran up against a major 
obstacle. When the French realized the magnitude of the 
project and the number of Americans who would be 
coming to Morocco, they were disturbed by the possible 
effect on the local economy and on the rising tide of 
Moroccan nationalism. As a result, the Air Force agreed 
to limit severely the number of units and people it would 
assign to Morocco at any one time. 

Meanwhile, the Air Force had issued construction direc- 
tives to the Corps of Engineers, and Congress had provided 
money to get the airfields started. The Engineers, in turn, 
engaged the Atlas Constructors—a joint syndicate of five 
American contractors—to build the bases. Atlas employed 
a large force and amassed considerable equipment, which 
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lay idle in Casablanca while negotiations continued be- 
tween the Air Force and the French. This delay not only 
postponed the completion of badly needed bases but added 
greatly to the expense. 

To minimize the possibility of political and economic 
disturbances, Gen. Alphonse Juin, the Resident General in 
Morocco, suggested that the new bases be located in 
isolated areas. The Americans agreed, chiefly because of 
the urgent need to get on with the job, but the isolated 
locations meant that the bases would have to be built 
from scratch. Instead of enlarging four French installations 
and building one new one, the Air Force would have to 
build five new ones far out in the desert where transporta- 
tion was difficult. 

In May 1951 the French signed the technical agreement 
and allowed construction to begin at Nouasseur and Sidi 
Slimane. Usable runways had ‘been laid down at these 
two bases by July 15, 1951. By June 1952, additional sites 
had been chosen at Benguérir, E] Djema Sahim, and 
Boulhaut, but construction was slow. Building of pipelines, 
pumping stations, and fuel storage tanks moved slowly, 
too, partly because the French insisted on building and 
controlling facilities not located on air bases. Despite many 
difficulties, four great bases, with runways up to 14,000 
feet long, were completed by June 1955—E] Djema Sahim 
having been eliminated during the economy drive in 1953. 

There was controversy within the Department of De- 
fense and, especially, in Congress over the high cost of the 
bases—about $390 million. Critics alleged that the Air 
Force failed to supervise the construction closely, that 
the Army Engineers bungled, that Atlas Constructors kept 
faulty accounts and did sloppy work on some of the 
pavements, and that too much efficiency was sacrificed for 
speed. All of these charges probably contained some 
truth, but the job was extremely difficult, and the Air 
Force and the Corps of Engineers had many other large 
construction projects under way at the same time. The 
Air Force, particularly, did not have a professional staff 
large enough to handle its vast construction program. The 
“extremely urgent” label, which the Air Force kept on the 
project until January of 1952, probably contributed to 
inefficiency in the rush to get some usable runways as 
quickly as possible. However, many defense officials, in- 
cluding the President, considered war perilously near in 
the winter and spring of 1951. If the bases at Nouasseur 
and Sidi Slimane, which became operational in July, 
helped to prevent war, the French Moroccan project was 
cheap at almost any price. 

Requirements for bases in Newfoundland, Labrador, 
and Greenland took on added importance after the middle 
of 1950. The Air Force had retained operational rights 
since World War II at such bases as Ernest Harmon and 
Pepperrell in Newfoundland, Goose Bay in Labrador, and 
Sondrestrom and Narsarssuak in southwestern Greenland, 
but these no longer satisfied strategic needs. Representa- 
tives of interested combat commands—especially SAC— 
called for another base in this area. A board of USAF off- 
cers decided in November that Thule, in northwestern 
Greenland, about 900 miles from the North Pole, offered 
the most suitable site. The JCS approved the project 
before the end of 1950. 

Thule, which had early been recommended as an air 
base site by the Danish explorer Knud Rasmussen and 
later by Col. Bernt Balchen, lay within striking distance 
of much of the Soviet Union. B-47s could reach targets 
with only one aerial refueling: Moscow, 2,700 miles away; 
the Ural industrial area, about 3,000. Thule could also 
serve as a base for intercepting bomber attacks along the 
northeasterly approaches to Canada and the United States. 

Like the French Moroccan venture, construction of the 
Thule base was a rush job, and the arctic conditions made 
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In 1950 the Joint Chiefs approved plans for system of SAC 
bases in French Morocco. This is construction at Boulhaut. 


it costly. Original estimates called for spending about $168 
million, but unforeseen difficulties ran it to about $220 mil- 
lion. When the survey party landed on the small Danish 
strip at Thule in February 1951, it encountered tempera- 
tures of —30° to —40° and winds up to 100 knots. Prelimi- 
nary work got under way in March when MATS delivered 
the early construction force and such essentials as _bull- 
dozers, power shovels, road graders, trucks, gasoline, and 
oil. Transports flew in supplies from Westover AFB, Mass. 
North of Goose Bay these planes had to depend on the 
dilapidated bases at Frobisher Bay and Sondrestrom, and 
they faced uncertain coutses, radio blackouts, and lack of 
navigational aids and rescue stations. 

The Navy carried the bulk of the men, supplies, and 
equipment by water. This operation had to be carefully 
timed, for sea lanes to Thule were open to shipping only 
six or seven weeks during midsummer. Major construction, 
again supervised by the Corps of Engineers, got under way 
in the summer of 1951. 

During the first season, construction workers lived on 
the ships and in winterized huts until permanent barracks 
could be built. Gradually, a small city emerged, with bar- 
racks, warehouses, heating and power plants, hangars, and 
fuel storage facilities. Prefabricated sections made of alum- 
inum, plywood, and insulation materials were used for 
most of the buildings. By November 1952, when the Air 
Force took control of the base from the Engineers, Thule 
was considered operational—its runways capable of han- 
dling any type of plane that might operate in the Arctic. 
By the fall of 1953 the bulk of construction had been com- 
pleted, and Thule took its place as a major USAF base. 

Elsewhere overseas, the Air Force expanded and im- 
proved its bases. Expansion of Wheelus Field, Libya, 
began in the spring of 1951 and continued until it became 
one of the largest and busiest of American overseas bases. 
Most of the actual building in France and Germany, where 
the Air Force had more than twenty bases, was done by 
French and German contractors and workers. American 
firms often received the architectural-engineering contracts 
for these projects. In the United Kingdom, the British 
handled construction. FEAF supervised construction in the 
Far East, and in Korea it used aviation engineer troops to 
build the bases. 

Spain seemed to offer an especially favorable location 
for air and naval bases to strengthen NATO- defenses. 
Shielded by the Pyrenees from swift overland attack, air- 
craft based in Spain could exert a powerful influence on 
military operations anywhere in western Europe and the 
Mediterranean area and could reinforce strategic opera- 
tions from Great Britain and French Morocco. After more 
than two years of negotiations, the United States and Spain 
signed an agreement in late September 1953. Spain author- 
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ized the United States to build four air bases and one naval 
base and a 485-mile petroleum pipeline connecting them 
with the port facilities at Rota, five miles from Cadiz. 

The Navy Bureau of Yards and Docks directed the over- 
all construction program. Beginning in October 1954, it 
let contracts for air bases at Terrejon de Ardoz, fifteen 
miles northeast of Madrid, Zaragoza, in northeast Spain, 
Moron de la Frontera, twenty-five miles south of Seville, 
and an Air Force supply depot at San Pablo, five miles 
northeast of Seville. The Navy built an air station and port 
facilities at Rota. A syndicate of American firms did the 
architectural and engineering work. A large part of the 
construction was carried out by Spanish firms under sub- 
contracts, using local labor and materials. Much of the 
construction equipment was brought from French Morocco 
and overhauled. 

By the fall of 1955 work had gotten under way on the 
giant air bases at Terrejon, Zaragoza, and Morén, where 
runways up to 13,400 feet were to accommodate both 
fighters and bombers. Right-of-way for the pipeline had 
been obtained and pipe laid out for about thirty miles along 
the right-of-way north from Rota. The system included 
ten- and twelve-inch pipe, pumping stations, and under- 
ground tank ranches, with storage tanks up to 80,000-bar- 
rel capacity. The Spanish base project was not rushed, 
and the Air Force estimated in January 1957 that the job, 
for which about $187 million had been authorized, was 
only half finished. 


Air Defense Facilities 


Construction of the DEW Line was a major USAF pro- 
ject after 1953. The Air Force contracted with the Western 
Electric Company, a subsidiary of the Bell System, to man- 
age the DEW Line project. Western Electric, in turn, sub- 
contracted the actual construction work. 


Right: DEW Line sites above Arctic 
Circle posed tough building problems. 


Below, right: F-84s over operations 
building at Furstenfeldbruck, Germany. 


Below: Spaniards help build air bases 
under the supervision of Americans. 


AIR FORCE Magazine * August 1957 


Before definite agreements had been reached on the 
DEW Line stations, preliminary tests were made in the 
vicinity of Point Barrow, Alaska, to determine if a major 
project of this type so far north were feasible. During early 
1958, airfields were scraped out in the ice and snow, and 
cargo planes delivered tractors, machinery, building mate- 
rials, and other supplies. When the ice broke in summer, 
the Navy sent in the bulk of the necessary materials 
through the Bering Strait. Work began on six preliminary 
radar stations in August 1953, and by the end of 1954 
these had been completed and tested. In February 1955 
the job of selecting sites and constructing the main stations 
of the DEW Line got under way. 

Selecting sites for radar stations had to be carried on in 
cold and darkness without exact information about the ter- 
rain. The engineers used aerial photographs and all avail- 
able maps, many of which were inaccurate or incomplete. 
They depended on the bush pilots, flying skiplanes, to find 
suitable sites. Each area had to be surveyed for landing 
strips, building locations, and gravel, or rock that could be 
crushed into gravel. 

With the help of seven-ton tractors dropped by para- 
chute, the first airstrips were usually scraped out on lakes 
frozen to depths of five or six feet. C-119s and C-124s, 
weighing up to 168,000 pounds, touched down on these 
strips and unloaded twenty-ton tractors and other heavy 
equipment with which work could be started in earnest. 

The frozen, isolated lands beyond the Arctic Circle posed 
tremendous construction problems. Aside from the cold, 
lack of transportation facilities, and remoteness from 
sources of supply, the job of building on permafrost was 
formidable. To prevent buildings, roads, and airstrips from 
sinking underground, the engineers placed them on thick 
pads of gravel or other insulation material. To set piling in 
the ground, they used jets of steam to melt the perma- 
frost. Despite these obstacles, the project moved ahead with 


fe a rT ag 
















































mepeneureeiiner riatemarnmeuntanmmmirinintaminiin 


commendable speed. In February 1957, Headquarters 
USAF estimated that the job was approximately eighty-five 
percent completed. Total cost of the DEW Line was ex- 
pected to be almost $400 million. 

The construction of Texas Towers in shoal waters off the 
Atlantic Coast was handled for the Air Force by the Navy’s 
Bureau of Yards and Docks. Placed on pilings driven into 
the ocean floor, the platforms were built high enough above 
water to escape flooding during stormy weather. They had 
a helicopter landing space and docking facilities. The first 
tower went into operation on Georges Shoal off Cape Cod 
in December 1955. A second tower was towed into place 
early in 1957, and by June a third was ready to be towed 
to its site. 

The Air Force decision in mid-1953 to adopt the SAGE 
system to augment air defense communication facilities also 
required extensive construction. By mid-1957, four facili- 
ties had been completed and ten others were being built. 
Completed facilities were still being tested during 1957. 

The Air Force gave the over-all contract for SAGE to the 
Western Electric Company as a package deal. Headquar- 
ters USAF believed that the design and construction of 
SAGE direction centers and similar facilities were so closely 
related to the installation of complex equipment that all 
should be under single management. 


The Eternal Housing Problem 


Obtaining family housing for its officers and airmen at 
rentals they could afford continued to present difficulties 
that the Air Force could not overcome. In 1954, for ex- 
ample, the Air Force needed at its semipermanent instal- 
lations 185,000 housing units—160,000 in the United 
States, its territories, and possessions. It had only 64,000 
units of all kinds available, including trailers and tem- 
porary housing. In the United States the Air Force de- 
pended on Title VIII of the National Housing Act (Wherry 
housing). Although never enough, Wherry housing helped 
relieve the shortage. But overseas and at isolated locations 
such as aircraft control and warning stations, building was 
difficult and shortages remained acute. 

In August 1955, Roger Lewis, Assistant Secretary of the 
Air Force, reported that lack of adequate housing was still 
a severe handicap to combat effectiveness. Some pilots and 
other aircrew members had to live an hour and a half away 
from their bases in order to have suitable housing. Some 
officers and airmen continued to live in areas no better 
than slums. Lewis insisted that adequate housing on the 
bases was a must to keep men in service. 

Except for appropriated funds, which were always short, 
Public Law 534 (1952), Eighty-second Congress, provided 
the only authority to build family housing overseas, Until 
1954, Department of Defense regulations permitted the 
Air Force to guarantee a private builder ninety-five per- 
cent occupancy of housing units for five years at a rental 
not to exceed $125 per month. But the Air Force could 
not interest enough qualified builders or money lenders to 
ease the critical housing shortages at overseas bases. This 
particularly held true in places like North Africa and New- 
foundland, where housing in isolated areas would be vir- 
tually worthless if American forces should be withdrawn. 
To overcome the reluctance of builders, Congress approved, 
in 1954, guaranty of up to ten years’ occupancy. 

This rental-guaranty arrangement relieved to a con- 
siderable degree the critical housing shortage in foreign 
countries, especially France and Morocco. By June 1957 
almost all of the 2,686 units contracted for in France and 
all of the 700 in Morocco were completed. Most of the lat- 
ter were at Nouasseur, Sidi Slimane, and Benguérir. In 
Spain, 1,518 rental-guaranty units were under construc- 
tion in 1957. As an emergency measure, in the fall of 1955 
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the Air Force bought 2,689 trailers to house troops in 
Europe and North Africa—897 of these being for North 
Africa. 

Rental guarantees did not work well in the United 
Kingdom because of high taxes. The Air Force secured new 
financing, however, under an arrangement whereby sur- 
plus agricultural products held by the US Commodity 
Credit Corporation were sold for British money which was 
used to pay for construction of family housing. In 1955 the 
Air Force raised $15 million in this way—enough to finance 
1,800 to 1,900 units. The British Air Ministry managed the 
program, and by June 1957, 927 out of 1,481 units under 
construction were completed. A new surplus-commodity 
agreement totaling $12 million was signed with the British 
in 1956. At the end of May 1957 the Air Force arranged 
for the construction of 16,700 housing units in France 
under surplus-commodity financing. 

In August 1955, Congress passed the Capehart Amend- 
ment to Title VIII of the National Housing Act. This 
amendment permitted expansion of Wherry housing by 
authorizing the use of quarters allowances of occupants to 
pay off the mortgages. The Air Force contracted for hous- 
ing to be built on government land in the United States or 
its territories. The average cost of quarters was not to ex- 
ceed $13,500 per unit. By June 1956, the Air Force had 
drawn up plans to build more than 46,500 of these units at 
eighty-eight bases. In July, construction began on large de- 
velopments at Dyess AFB, Tex., and Eglin AFB, Fla. Be- 
tween July 1956 and May 1957 work started on 9,367 
additional units on thirteen bases in the United States. 


Air-Base Problems 


By 1955 the Air Force system of bases extended three- 
quarters of the way around the world. It might have 
seemed that the USAF base structure was about complete 
and that the necessity of pouring additional millions into 
runways, fuel storage tanks, pipelines, and other such 
facilities had ended. But this was not so. General Twining 
put the Air Force case in March 1956: 

“If war should ever strike this nation again, our airfields 

. . could very well be one of our most priceless assets. In 
an atomic war, the more airfields we have the better our 
chances of successful retaliation against an aggressor. More 
airfields mean more dispersal. More dispersal means more 
of our retaliatory force could survive an atomic onslaught. 
More airfields mean more division of an enemy’s effort. 
More airfields would make his job tougher and our job 
easier.” 

During 1955-56 the Air Force opened five new SAC 
bases within the United States—at Abilene, Tex.; Home- 
stead, Fla.; Portsmouth, N. H.; Plattsburg, N. Y.; and Little 
Rock, Ark. Another bomber base—Clinton Sherman at 
Burns Flats, Okla.—was under construction in 1957. Even 
with these additions, SAC did not have enough bases over 
which to disperse its units. 

The growing danger of a devastating air attack on the 
United States brought a realization of the need for more 
strategically located air defense bases. In 1955, Congress 
approved construction of six ADC interceptor bases just 
below the Canadian border. By June 1957, five of these- 
located at Klamath Falls, Ore.; Glasgow, Mont.; Minot and 
Grand Forks, N. D.; and Marquette, Mich.—were in opera- 
tion. The sixth, originally planned for Kalkaska, Mich. 
was delayed by the failure of Congress to agree on its loca- 
tion. The bases at Minot and Grand Forks were also to 
support a squadron of heavy bombers in addition to the 
interceptors. Construction began on two new Tactical Ait 
Command bases in April 1955—at Goldsboro, N. C., and 
Myrtle Beach, S. C., the latter becoming operational in 
1957. 
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Base Exchange 







As the tempo of flying operations increased—accompa- 
nied by mass parking, servicing, and refueling of aircraft— 
the problems of maintenance, fire-fighting, and rescue oper- 
ations grew more complex. Hazards associated with the 
new and more powerful weapons further complicated these 
problems. The Air Force improved the fire-protective qual- 
ity of new construction and eliminated many of the hazards 
in existing structures. It made particular use of safer con- 
struction materials and automatic sprinkler and fire-detec- 
tio systems and removed highly combustible interior-sur- 
facing materials from most buildings. 

Pavement failures were a constant maintenance problem. 
During the period of feverish expansion after 1950, most 
runways and taxiways, particularly on bases not considered 
permanent, were built of flexible or asphalt pavement. 
Asphalt did not stand up as well as concrete built of portland 
cement, but even with the additional maintenance costs, 
asphalt was less expensive. On the refueling aprons and 
warmup pads, however, asphalt always presented difficul- 
ties because spilled jet fuel caused it to disintegrate. As 
planes became heavier and the number of takeoffs and land- 
ings increased, asphalt pavement failures became more 
frequent. Finally, in early 1956, Headquarters USAF de- 
cided that all primary airfield pavement for combat or 
combat support aircraft would thereafter be constructed 
of concrete made with portland cement. It also changed 
the design of heavy-load pavements to make them support 
greater weight, shock, and strain. 

The advent of new aircraft and new weapons greatly 
aggravated certain construction problems. New types of 
jet aircraft required much more space than earlier models. 
Fighters needed a 10,000-foot runway, 200 feet wide; 
bombers, an 11,000-foot runway, 300 feet wide. Because 
runways on most of its fighter bases were less than 9,000 
feet long, ADC paid a high price in smashed planes and 
crippled men. High landing speeds required longer over- 
tuns—clear zones—at the ends of the runways in order to 
give the pilot who made a slight error a chance to save 
his life. The Air Force tried to provide its bases with ap- 
proach and takeoff corridors seven miles long and four 
miles wide, About sixty percent of all takeoff and landing 
accidents occurred within these corridors. For this, as 
Well as other reasons, the Air Force sought to locate its 
hew bases at least fifteen miles from the nearest major 
community, 

Major aircraft accident rates fell from 467 per 100,000 
hours flown in 1921 to forty-four in 1947 and fifteen in 
1956. But as the frequency of accidents came down, noise, 
infortunately, went up and up. The noise from the F-86D 
vas just under the decibel point that causes pain in the 
Fars; from the F-102 it was just over that point. The F-102 
had to get up two miles before its noise no longer inter- 
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at Dyess Air Force Base, Abilene, Tex., one of the newest, most modern bases in the Air Force. 


fered with conversation on the ground. Fortunately, it got 
there quickly. 

Not all air base hazards were connected with the flight 
of aircraft. ADC interceptors were loaded with weapons 
when on alert. The F-89D, for example, carried 100 2.75- 
inch rockets, each with the blast power of a three-inch 
artillery shell. And in 1957 it seemed likely that atomic 
weapons would soon be stored on many bases. and carried 
by planes in flight. Even with all possible safety precau- 
tions, the potential hazard to inhabitants of surrounding 
communities and civilian aircraft could not help but grow. 
The Air Force was determined to remove military flying 
from civilian airports as soon as possible, but the tremend- 
ous cost of relocation was a major obstacle. 

The final problem was air traffic control. Once the jets 
got off the ground, they became projectiles themselves, 
streaking along at least:as fast as a bullet fired from a pistol. 
The new fighters were expected to climb at 40,000 to 50,- 
000 feet per minute and cruise at terrific speeds. Without 
a traffic system to control them continuously from takeoff 
to landing, the mingling of these lightning-like objects with 


‘slower aircraft around airports would create ever growing 


hazards. 

The increasing awareness by communities near the air 
bases of the noise and potential hazards from jet aircraft 
and weapons created a serious problem for the Air Force. 
Some communities demanded that the Air Force move its 
jet units elsewhere. It seemed likely that the demands 
would increase and become more insistent as both civil and 
military air traffic over urban areas grew heavier. 

In February 1956, General Partridge, Commander in 
Chief of CONAD, described this development as a national] 
problem requiring a national solution. Community growth, 
the change in an air base’s mission, the introduction of more 
powerful weapons, and faster aircraft would inevitably 
magnify the problem. But noise and danger were part of 
the price the nation would have to pay for security and the 
advancement of technology. The Air Force could follow 
three broad courses of action to lessen the difficulties: (1) 
try to obtain public understanding of the necessity for 
inconvenience, (2) decrease noise and hazard by scientific 
research, and (3) move flying units farther away from ur- 
ban communities. 

The last possibility, usually proposed by the communi- 
ties themselves, would be the most costly of all. In 1957 
the Air Force had about $7 billion invested in air bases. 
It would have to spend $3 billion more for new bases in 
order to accommodate the units whose removal had been 
requested by adjacent communities. And such removals 
might be only temporary because new urban areas would 
spring up adjacent to the new bases. Over a long period 
of time, the process could be an endless one. 
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New RCA Beam Power Tubes With New High-Efficiency Radiator 


Higher Power Output...370 Watts up to 150 Mc 
Higher Plate Dissipation...250 Watts up to 500 Mc 


Unilaterally interchangeable with the 4X150A and 4X150D, these superior new RCA tubes 
feature a new specially designed, high-efficiency radiator which is hard soldered directly 
to the plate for better heat transfer. The 7034 and 7035 offer substantially higher power output 


capability at frequencies up to 150 Mc, and reliable operation with higher plate dissipation 
at frequencies up to 500 Mc. 


Small and compact, the RCA-7034/4X150A and the RCA-7035/4X150D are useful as af power 
amplifiers and modulators, wide-band amplifiers in video applications, linear rf power 


amplifiers in single-sideband suppressed-carrier equipment, and class C amplifiers or oscillators. 


Your RCA Field Representative at the RCA Office nearest you will be glad to give you sales 
information on these new types. For technical bulletin on RCA-7034/4X150A and 
RCA-7035/4X150D, write RCA Commercial Engineering, Section H53Q, Harrison, N. J. 


RCA RADIO CORPORATION OF AMERICA 


Electron Tube Division 


e ‘Harrison, N. J. 














TYPICAL CCS OPERATION 
RF Power Amp. & Osc.—Class C Telegraph 


Up to 150 Mc. 
DC Plate Volts 
DC Plate Ma. 
Driving Power (watts) 
Power Output (watts) 
At 500 Mc. 
DC Plate Volts 
DC Plate Ma. 
Driver Power Output (watts) 
Useful Power Output (watts) 


RCA Field Offices 
East: HUmboldt 5-3900 
744 Broad Street, Newark 2, N. J. 
Midwest: WHitehall 4-2900—Svite 118! | 
Merchandise Mart Plaza, Chicago 54, 'll 


West: RAymond 3-8361—6355 E.Washingtot 
Los Angeles 22, California 
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Special-purpose Tubes 
featuring 
HARD GLASS TYPES 








High-temperature 
AC GENERATORS 


High-temperature 
DC GENERATORS 


AC Voltage Regulators 
(Magnetic Amplifier Type) 
nd 


a 
SYSTEM COMPONENTS 


DC VOLTAGE REGULATORS 
and 
CONTROL PANELS 











 GENDIX RED BANK—UNEXCELLED PERFORMANCE 
AROUND THE 


! 





}o 54, Wii 
/ashingto® 


There’s no questioning the quality of special-purpose 
electron tubes or electrical power equipment when it’s 
made by Bendix Red Bank. The proof is in acceptance— 
almost universal acceptance. Twenty-four hours a day, 
in countries around the world, equipment like that shown 
above is proving that skillful design and expert engineer- 
ing (plus an almost unmatched quality control system) 


| can build an international reputation for dependable per- 


formance. If you can use quality like this, call on us for 
recommendations. Write today for brochure detailing 
our engineering, production, and _ service facilities. 
RED BANK DIVISION, BENDIX AVIATION CORPORATION, 
EATONTOWN, NEW JERSEY. 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Affiliate: Aviation Electric, Ltd., P. O. Box 6102, Montreal, P. Q. 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., 

New York 17, N. Y. 


Red Bank Division 











ONE OF MANY MODELS 


The “Package-Type” drive, shown here coupled 
with a Westinghouse alternator, is custom-engi- 
neered for the B-58. Drive and environment-free 
alternator are designed to become a single unit. 
More than 20 different models of Sundstrand 
Drives have been installed in virtually every major 
type of aircraft. 


SUNDSTRAND DRIVES 


give B-58 trouble-free 


400-cyclile electrical system 


The USAF’s B-58 Hustler, built by Convair, is America’s first 


supersonic bomber. The B-58’s electrical system, cited as a trouble- 
free system on the aircraft, contributes materially to this perform- 
ance. A package-type Sundstrand Constant Speed Drive, designed 
specifically for use on the Hustler, operates on engine oil and pro- 
vides oil to cool the alternators. It gives the B-58 an extremely 
compact, lightweight, and environment-free 400-cycle electrical 
system. 

This application of Sundstrand Drives on America’s first super- 
sonic bomber is another outstanding example of the reliability and 
performance that make Sundstrand first in constant speed drives. 


SUNDSTRAND 
AVIATION 


Division of Sundstrand Machine Tool Company * ROCKFORD, ILLINOIS 


Sundstrand Aviation-Denver: Denver, Colorado * Western District Office: Hawthorne, California 


CONSTANT SPEED DRIVES » AIRCRAFT ACCESSORIES 
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Chapter 20 





THE TOOLS 


Capons 


ROM the bow and arrow to the thermonuclear bomb, 
Jt vespons have shaped the ways of war, and superior 

weapons have often meant the difference between 
ictory and defeat. As warfare became increasingly mech- 
anized, the military man came to rely more and more 
pon the scientists for newer and better tools of war. 
In the mid-twentieth century this quest for new weapons 
produced a revolution in the art of war, and particularly 
the art of air war, that had fateful implications for all 
mankind. 


Research and Development in the Air Force 


In World War II the American scientist played a far 
more influential role than in any previous conflict. Never- 
theless, the United States often took calculated risks 
during the war by subordinating research and develop- 
ment to mass production. Looking ahead, the Army Air 
Forces hoped to strike a better balance between quantity 
and quality in the postwar period. During the closing 
months of the war, Dr. Theodore von Karman, world- 
renowned aerodynamicist, headed a committee of scientists 
who analyzed the achievements of the warring powers and 
concluded that science had become the key to aerial 
Supremacy. But it took time to give research and de- 
velopment the high priority that the scientists wanted. 

In the debate over organization, supporters of the status 
quo argued that Air Materiel Command should retain re- 
sponsibility for research and development as well as for 
Procurement and production. They believed that these 
activities were so intertwined that separation would be 
Muinous. Proponents of change replied that AMC could 
hot concentrate on the weapons of tomorrow because it 

as absorbed in current production. 

Ih 1949 a group of scientists, headed by Dr. Louis N. 

denour, and a group of military experts at Air Uni- 
versity both recommended that USAF research and de- 
elopment activities be concentrated under a separate 
mmand, The Air Force then decided to disentangle the 
Sientific from the logistical and set up a direct line of 


Boeing Bomare IM-99 interceptor missile roars straight 
ip in test at AF Missile Test Center, Patrick AFB, Fla. 
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Dr. Louis N. Ridenour 
recommended an R&D 
command. 


Dr. Theodore von Karman 
set the Research and De- 
velopment pattern. 


authority for scientific matters. In January 1950 it created 
the office of the Deputy Chief of Staff, Development, in 
Headquarters USAF to provide top-level staff supervision 
of all research and development. At the same time it 
established a single agency, the Air Research and Develop- 
ment Command (ARDC), to carry out the research and 
development programs. But ARDC did not actually take 
over control of the function until April 1951. In the 
summer of 1951 it moved from Wright-Patterson AFB to 
Baltimore, Md. 

Research and development also received recognition at 
the Secretarial level. On March 1, 1955, Trevor Gardner, 
an experienced engineer and administrator, became the 
first Assistant Secretary of the Air Force for Research 
and Development. Gardner, who had served as a special 
assistant to the Secretary for research and development 
matters from 1953 to 1955, resigned in February 1956 
because of a disagreement with the Secretary of Defense 
over the priorities given the Air Force guided missile 
program, Richard E. Horner was appointed to fill the 
vacancy in June 1957. 

The success or failure of the new organization rested 
upon the quality of the new weapons and the speed of 
their development. Planning in terms of weapon systems, 
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first considered in 1949, became an important method for 
attaining these goals. To the Air Force, a weapon system 
included not only the airframe but all the component parts 
and supporting equipment that enabled it to carry out 
its mission. Thus, a typical weapon system would include 
such items as the propulsion unit, navigation, fire-control, 
bombing, communications, and armament systems and re- 
lated ground equipment. 

Because of the ever increasing technical complexity of 
its weapons and equipment, the Air Force adopted this 
approach to ensure that the various parts of a. weapon 
system would be compatible. The design of an airplane 
had always been shaped in large part by the design of 
its propulsion system. As aircraft and missiles moved into 
the supersonic realm, a component could no longer be 
judged on its own merits alone but only as part of the 
whole. When the people responsible for the design, pro- 
duction, and eventual use and maintenance of a weapon 
system worked together during its earliest stages, the 
transition of the new weapon from development to pro- 
duction was not as difficult, and both the time and the 
cost of introducing it into the USAF inventory were re- 
duced. 

A typical weapon system originated in the minds of 
the development planners. The Air Staff then told ARDC 
why a weapon system was necessary and how it should 
perform. ARDC drew up specifications, evaluated the 
contractors’ proposals, and prepared a development plan. 
After Air Staff approval, ARDC let a development contract. 
The contractor converted ideas into actualities and built 
an experimental model. The weapon then ran the gantlet 
of exhaustive tests to see whether it met specifications 
and worked satisfactorily under simulated combat condi- 
tions. The development of a new weapon system usually 
took from four to eight years, depending upon its com- 
plexity. 


Men, Money, and Facilities 





In managing the research and development program, 
the Air Force was fortunate to have such experienced 
technical leaders as Lt. Gen. Donald L. Putt, Lt. Gep, 
Laurence C, Craigie, Maj. Gen. Donald N. Yates, Maj, 
Gen. Albert Boyd, Maj. Gen. Ralph R. Swofford, Jr., Maj, 
Gen. James McCormack, Jr., and Brig. Gen. Benjamin §, 
Kelsey. These men had the counsel of a group of civilian 
consultants, known as the Scientific Advisory Board, who 
kept the Air Force informed of latest developments and 
evaluated long-range plans. The chairmen of the board 
were, in turn, Dr. von Karman; Dr. Mervin J. Kelly, a 
prominent director of industrial scientific work; and Lt, 
Gen. James H. Doolittle (Ret.), distinguished both as 
combat commander and engineer. 

The Air Force also set up the Rand Corporation, a 
nonprofit organization, to do specific research jobs and 
to help the Air Force select the most promising develop. 
ment programs. This’ organization, located at Santa 
Monica, Calif., worked closely with the Air Staff. Uni- 
versities under contract carried out major research projects 
to determine requirements for accomplishing a basic air 
mission. MIT’s Lincoln Laboratory, for example, provided 
the basic data which enabled the Air Force to develop the 
latest weapons for air defense. 

At the end of the war the Air Force recruited German 
scientists and engineers, particularly in the field of mis. 
siles. The Air Force also stimulated aeronautical research 
in western Europe. At the suggestion of the Scientific 
Advisory Board, the directors of aeronautical science in 
seven NATO nations met in February 1951 and decided 
to set up an advisory group for aeronautical research and 
development within the NATO framework. The group 
was established in May 1952, with Dr. von Karman as 
its first chairman. 





First meeting of USAF Scientific Advisory Board, June 17, 1946, in the Pentagon. Seated, from left: Dr. George E. 
Valley, Jr., Dr. Frank L. Wattendorf, Dr. George A. Morton, Dr. Nathan M. Newmark, Dr. Walter S. Hunter, Dr. Lee A. 


DuBridge, Dr. Detley Bronk, Dr. Theodore von Karman, Dr. Charles W. Bray, Dr. C. Richard Soderberg, Dr. Courtland 


D. Perkins, Dr. Charles S. Draper, Dr. Harold T. Friis, Dr. William R. Sears. Standing, from left: Dr. Pol E., Duwe% 
Dr. Hsue-shen Tsien, Dr. William H. Pickering, Dr. Ivan A. Getting, Dr. W. J. Sweeney, Dr. W. Randolph Lovelace, Il, 
Dr. Julius A. Stratton, Dr. Duncan P. MacDougall, Dr. Edward M. Purcell, Dr. Vladimir K. Zworykin, Dr. Fritz Zwicky; 


Dr. Robert H. Kent, Col. William S. Stone, and Col. Roscoe C. Wilson. The SAB 





AB members not present at this meeting 
were Prof. Enrico Fermi, Dr. George Gamow, Dr. Hugh L. Dryden, Dr. Walter A. MacNair, and Col. Benjamin C. Holzmat 
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Lt. Gen. Donald L. Putt, 
Deputy Chief of Staff, De- 
velopment, guided the pro- 
gram from Hq. USAF after 
April 1954. 





James H. Doolittle, left, engi- 
neer as well as combat lead- 
er, with Dr. Edward Teller, 
“father’? of the H-bomb. 


During fiscal years 1946 through 1948, the Air Force 
received an annual average of about $155 million for re- 
search and development, not enough to start new proto- 
types and barely enough to keep alive those started with 
wartime funds. During the two years before the Korean 


like a surrealist cyclops, this specially instrumented 
F-86 stands poised on a desert runway at Edwards AFB, 
Calif, as pilot climbs aboard for a research flight. 
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War, there was some increase, but only after war began 
did money hecome plentiful. During the three years of 
war, the amount rose to an annual high of $533 million, 
and many old projects of merit were revived and new 
projects started. When the Eisenhower Administration re- 
examined the program, it reduced the funds for fiscal year 
1955 to $420.4 million. But funds had to be increased 
during the next two years because of inflation, the urgent 
need for new weapons, and the inclusion under research 
and development of items such as operation of facilities 
that had‘ previously come under different appropriations. 
The appropriation reached a new high of $720.5 million 
for fiscal year 1957. 

An important share of this money went for building 
new facilities or improving existing ones. Under ARDC, 
ten research and development centers checked the scien- 
tific work of industry and universities, determined weapon 
specifications and standards, and evaluated the final 
products. They also did research work in highly special- 
ized military areas. The equipment at the centers varied 
in size from tiny transistor crystals, smaller than the head 
of a pin, to gigantic wind tunnels. 

The largest of these centers, the Wright Air Develop- 
ment Center at Dayton, Ohio, supervised the development 
of most weapon systems, airborne components, ground 
equipment, and materials. The Special Weapons Center, 
Kirtland AFB, N. M., helped in the development of nu- 
clear weapons and related equipment. At the Flight Test 
Center, Edwards AFB, Calif., the aircraft of the future 
were put through their earliest tests. Short-range missiles 
were tested at the Holloman Air Development Center, 
Alamogordo, N. M., and long-range missiles at the Missile 
Test Center, Patrick AFB, Fla. The Armament Center 
at Eglin AFB, Fla., worked with the Army Ordnance and 
Chemical Corps in testing aircraft guns, rockets, and other 
weapons. Problems in aerodynamics and propulsion were 
studied at the Arnold Engineering. Development Center, 
Tullahoma, Tenn. The Cambridge Research Center, Cam- 
bridge, Mass., worked in the fields of geophysics, nuclear 
physics, and electronics, while the Rome Air Develop- 
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ment Center, Rome, N. Y., concentrated on both ground 
and airborne equipment. And the Personnel and Training 
Research Center, Lackland AFB, Tex., built equipment 
and prepared procedures for selecting, assigning, and 
training officers and airmen. 

Three other USAF organizations engaged in research, 
development, and testing. The Air Proving Ground Com- 
mand at Eglin AFB, Fla., a major command, had the impor- 
tant job of conducting operational tests of weapon systems 
and other equipment. Under simulated combat conditions, 
USAF pilots flew the planes and airmen maintained them. 
This type of testing revealed deficiencies and helped 
eliminate costly future modifications. These tests also 
helped the Air Force to devise new concepts of tactical 
employment. Air University’s School for Aviation Medi- 
cine, at Randolph AFB, performed medical and aero- 
medical research. Problems of a similar nature relating 
to cold-weather operations were investigated at the Arctic 
Aeromedical Laboratory, Fairbanks, Alaska, a part of the 
Alaskan Air Command. 

The need for larger test facilities became obvious late 
in World War II, and the AAF’s scientific advisers pro- 
posed that the Air Force build a large development test- 
ing center. In October 1949, Congress authorized the 
construction of a center, which the Air Force named the 
Arnold Engineering Development Center in 1951, in honor 
of the late Gen. Henry H. Arnold. It included facilities 





Telemetry antenna at Air Force Missile Test Center, Patrick 
AFB, Fla., receives such data as speed, altitude, and tem- 
perature of a test missile in flight, relays it to tape recorders. 
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a 
for testing engines, including an addition for testing ram. 
jets, a gas dynamics facility permitting simulation cf the 
flight of a missile, and a huge propulsion wind tunnel, 
Operations began on a small scale in 1952, but in 1957 
the Air Force did not expect the entire structure io be 
completed as planned until 1959. 

The Air Force Missile Test Center, at Cape Canaveral 
on the Florida coast, and its down-range stations covered 
more area than any other USAF installation. The three 
services had chosen this site in 1946 for launching their 
guided missiles. Two years later, the Navy transferred 
the Banana River Naval Air Station to the Air Force, 
and work began on the Cape site and the island stations, 
Originally known as the Joint Long Range Proving Ground, 
it was operated jointly by the three services and ad. 
ministered by the Air Force until June 1951, when the 
range was placed under the Air Force alone and its name 
changed to Air Force Missile Test Center. 

Concrete pads, set in the sand at Cape Canaveral 
served as launching platforms for the missiles. The mis. 
siles could fly southeast over water past the Bahamas, the 
Dominican Republic, and Puerto Rico as far as Ascension 
Island in the South Atlantic. On the islands, stations 
equipped with electronic and optical equipment recorded 
the performance of the missiles. In February 1957, Brazil 
agreed to construction of a station on the island of Fer. 
nando de Noronha, off the bulge of Brazil. In February 
1954 the Air Force completed its negotiations with Pan 
American Airways Corporation to operate the down-range 
stations, with the Radio Corporation of America acting 
as major subcontractor. 


Nuclear Weapons 


The most far-reaching of all the scientific achievements 
of World War II was the military application of atomic 
energy. The awesome mushroom cloud became a symbol 
of the hopes and fears of the modern age. So that this new 
force might be used in the best interests of the entire 
nation, its control was placed in the hands of the Atomic 
Energy Commission (AEC). The armed services maintained 
a close association with the AEC through the Military 
Liaison Committee. The Armed Forces Special Weapons 
Project served the military departments jointly in atomic 
energy matters. 

During World War II the AAF had little to do with the 
development of the atomic bomb. But it participated in 
other phases of the program, and in August 1945 it dropped 
atomic bombs on Hiroshima and Nagasaki. Air Staff off- 
cers saw the importance of this new weapon for the ait 
arm and the need for special organizations to handle atomic 
matters and deal with AEC. Much had to be done before 
the Air Force could use atomic weapons on a large scale. 
In December 1949 the Air Force set up the Special 
Weapons Command for the development testing of atomic 
weapons. This command worked closely with AEC’s prime 
contractors—the Sandia Corporation and the Los Alamos 
Scientific Laboratory. In April 1952 the Command became 
the Special Weapons Center under ARDC. Within the Ait 
Staff, the Assistant for Atomic Energy, Deputy Chief of 
Staff, Operations, coordinated atomic energy matters. 

The first step toward a nuclear Air Force was to 
strengthen the ability of SAC to deliver atomic weapons, 
and in 1946 the Air Staff directed that all new bombers 
be able to carry atomic as well as high-explosive bombs. 
The second step, decided upon in 1949, was to integrate 
atomic weapons wherever possible in its activities. In 1951 
the Air Staff decided that TAC’s fighter-bombers should 
have the same dual capability as the strategic bombers. 
There were two major problems in using nuclear weapons: 


adapting various types of weapon carriers and atomic 
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bombs to each other’ and developing bombing systems 
that would be effective and yet permit the airplane to 
escape safely. The first problem was primarily aerody- 
namic, arising as the aircraft reached supersonic speeds. 
Working with AEC, the Air Force overcame the difficulties 
of making weapons compatible with delivery systems. The 
Air Force also perfected techniques for delivering weapons 
at high and low altitudes and at the same time protecting 
airplane crews. 

In January 1950, President Truman directed AEC to 
emphasize its thermonuclear research. The Air Force im- 
mediately began to make preparations for delivering ther- 
monuclear weapons, and early in 1954 it was ready. By 
1957 it could deliver nuclear weapons ranging from a few 
kilotons (thousands of tons) to several megatons (millions 
of tons) in explosive power. 


Guided Missiles 


The first true guided’ ballistic missile—the German V-2 
rocket of 1944-45—carried less than a ton of high explo- 
sive in its warhead. This was a most expensive way to de- 
liver a small bomb on a target, and for ail the brilliance of 
the technical achievement the V-2 did not promise to re- 
place the manned aircraft. But with the appearance of the 
atomic bomb, it became clear that if the guided missile 
could be married with a nuclear warhead it would prob- 
ably become the dominant weapon of the future. And, with 
the availability of thermonuclear warheads after 1953, 
there could be little question about the future role of the 
guided missile. 

The great value of the guided missile lay in the fact that 
potentially it could fly faster, farther, and higher than 
manned airplanes and was less vulnerable. But because the 
missile had to be fully automatic, it required a higher de- 
gree of reliability than any previous weapon, and this was 
its great weakness. 

Even before World War II ended, the AAF began to 
work on guided missiles. Expenditures increased steadily 
after 1950 until, by fiscal year 1956, spending for research 
and development of guided missiles virtually equaled that 
for aircraft. Four percent of the money for aircraft and 
tlated procurement went for guided missiles in fiscal year 
1952 and twelve percent four years later. It was antici- 
pated that the percentage would be twenty-five in fiscal 
year 1959, 

As a result of preliminary studies, the Air Force began 
to develop four types of missiles: air-to-air, surface-to-air, 
air-to-surface, and surface-to-surface. Through changes in 
tomenclature, the air-to-air missiles became guided air- 
craft rockets launched from interceptors against enemy air- 
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craft or from our bombers against enemy interceptors. Sur- 
face-to-air missiles became long-range interceptor missiles 
for defending an area against hostile bombers. Air-to- 
surface missiles, eventually redesignated guided aircraft 
missiles, would be directed at highly defended enemy tar- 
gets by bombers attacking from a distance. Surface-to- 
surface raissiles were either tactical weapons for supporting 
ground forces or long-range strategic weapons. 

The unique feature of a missile was its guidance sys- 
tem—its brain and nerves. There were a number of dif- 
ferent guidance systems under development by 1957, but 
they fell into two general categories: those to be used 
against aerial targets and those directed against fixed sur- 
face targets. Whether launched from the ground or the air 
against air targets, the missile faced the major problem 
of detecting the oncoming air vehicle. Several approaches 
warranted investigation. A missile equipped with radar 
could send out electronic pulses to sweep the sky until 
they struck the target and determined its range and direc- 
tion. The missile could then be’ directed to the target on 
the basis of this information. Since aircraft and missiles 
gave out a great deal of heat as they flew through a cold 
sky, a seeker in the interceptor missile sensitive to heat or 
infrared radiation could detect and track the invader. 
Other approaches involved an acoustic system to detect 
sounds made by air vehicles and an air-wake detector to 
pick up disturbances in the air created by these vehicles. 

Against fixed-surface targets, the inertial guidance sys- 
tem was of great importance. Using an intricate arrange- 
ment of gyroscopes, built-in computers, and other com- 
plex equipment, the guidance system could calcuate the 
position of the missile and signal its control system to 
place it on course to its target.. Enemy electronic devices 
could not jam this type of system, since it did not depend 
on radar to determine its path. Another type of system, 
which could be used in combination with the inertial sys- 
tem, was the automatic star tracker. This used the stars to 
figure the pesition of the missile over the earth in the man- 
ner of a seagoing captain using celestial navigation. 

The most powerful potential weapon in the USAF 
arsenal of the future promised to be the ballistic missile. 
Guided during the upward part of its trajectory, this wea- 
pon became a free-falling body during the latter stages of 
its flight through the atmosphere. It had four basic parts 
—the warhéad, the guidance system, the airframe, and the 
propulsion system. The Air Force began work on ballistic 
missiles after the war, but had to cancel the program in 
1947 for lack of funds. Four years later, it gave a contract 
to Convair Division of General Dynamics Corporation that 
led to work on the intercontinental Atlas missile, with a 
range to exceed 5,500 miles. 
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Atlas. In December 1955 the Air Force contracted with 
Douglas to develop its first intermediate-range missile—the 
Thor. Some components of the intercontinental ballistic 
missiles were to be used for this shorter-range missile. 













































to use many of the components being developed for the 








Basic Research 


Underlying all major technological advances have been 
the basic facts and principles upon which science rests, 
The atomic bomb may be traced to Albert Einstein’s con- 
clusion that EMC? (energy equals mass times the square 
of the speed of light) and the guided missile to Isaac New- 
ton’s third law of motion: “For every action there is an 
equal and opposite reaction.” In our time, theoretical 
knowledge has become a prerequisite to national security, 
The basic research that advances scientific frontiers is a 
responsibility of the entire ration, since all applications, 
military or otherwise, flow from this common reservoir of 
knowledge. 

In World War II, American scientists left the seclusion 
of the campus to improve and perfect existing weapons, 
Aside from the atomic bomb, they introduced no revolw 
tionary weapons of aeronautical warfare. At the same time, 
the war almost ruined European science, from which the 
United States had always gotten good ideas. These factors, 
plus the shortage of trained men and the advent of con- 
trolled atomic energy, left a void in the field of pure re- 


October 14, 1947, Capt. Charles E. Yeager flew the experi- 








search. The Air Force tried to fill this gap by stimulating ff Nearly 
interest in the fundamentals of the sciences. Sike 
Trevor Gardner (left) was Assistant Secretary for Research The Air Force cooperated closely with scientific = left a: 
ane ao iq tare seagyeecerpuloes oe oe ganizations to make the best use of their discoveries. It also § the Le 
= eo itd nace niin eens : sponsored basic research that others could not do either 5 
because of the expense or the purely military nature of the i 
work. Even most of this work was carried out on a con- § bombe 
In 1952-53, a most significant event in the development tract basis with industry, universities, scientific organiza- J jet tan 
of ballistic missiles took place—the so-called thermonuclear tions, and other government agencies. Since funds for this _— 
breakthrough, which made it possible to build smaller purpose were limited, the Air Force selected the most § 
thermonuclear warheads. After a group of eminent scien- promising areas for research and concentrated on those 
tists recommended in February 1954 the development of most likely to succeed. 
an intercontinental ballistic missile as quickly as possible, In aeronautics the Air Force could make a distinctive § menta 
the Air Force assigned highest priority to this program. contribution itself through its special series of X-planes, ing d 
The Western Development Division of ARDC, under Brig. which were actually flying laboratories. These research Califo 
Gen. Bernard A. Schriever, was placed in control of de- planes added to an ever growing storehouse of aerodynamic § utic 
velopment and production. knowledge. at Kit! 
The Air Force also awarded a contract to Glenn L. For years the speed of sound appeared to be an invisible To 
Martin to develop a second I[CBM—the Titan—which was barrier that fixed a limit to the speed of flight. Then, on oa 
odies 
















Left: As Capt. Charles E. Yeager was 
awarded the Mackay Trophy, Gen 
Vandenberg (right) called his faster- 
than-sound flight in the X-1 the “great- 
est achievement since Kitty Hawk 














Right: Bell X-1, which Yeager piloted 
through so-called sonic barrier, was 
manned aircraft to fly supersonically 
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Nearly all the operational aircraft—for combat and> support—in the US Air Force are shown in this “family por- 
trait” made at the Air Proving Ground Command, Eglin AFB, Fla. In the center of the two concentric circles is the 
Sikorsky H-19 helicopter. Toward the front of the picture from it is the Cessna T-37 jet trainer. To the viewer’s 
left of the T-37 is the North American F-86D Sabre interceptor. Continuing clockwise around the inner circle are 
the Lockheed F-94C Starfire jet interceptor; the Lockheed RC-121 Super Constellation reconnaissance plane; the Boeing 
KC-97 tanker; the Republic F-84F Thunderstreak jet fighter; and the North American F-86 Sabre jet fighter. Reading 
clockwise along the outer circle, starting from the lower center of the picture, are the Convair F-102 delta-wing, 
supersonic interceptor; the North American F-100 Super Sabre supersonic fighter; the Martin B-57 Canberra jet 
bomber; the Douglas B-66 Destroyer jet bomber; the Boeing B-47 Stratojet jet bomber; the Boeing KC-135 Stratotanker 
jet tanker; the Boeing B-52 Stratofortress heavy jet bomber; the Convair B-36 bomber; the Douglas C-124 transport; the 
Boeing KB-50 tanker; the Lockheed C-130 Hercules turboprop transport; the Grumman SA-16 Albatross rescue amphib- 
ian; the Northrop F-89D Scorpion jet interceptor; and theMcDonnell RF-101 Voodoo, supersonic reconnaissance aircraft. 


mental X-1 faster than the speed of sound over the sprawl- 
ing desert acres of the Air Force Flight Test Center in 
California. General Vandenberg called it the greatest ‘aero- 
nautical achievement since the flight of the Wright brothers 
at Kitty Hawk. 

To determine the most efficient shapes for aircraft and 
missiles, USAF engineers studied the forces acting on 
bodies moving through the air. Among the early aircraft 
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with new and previously untested designs were the tailless 
X-4 and the adjustable-wing X-5. In November 1953 the 
Air Force unveiled a huge Flying Stiletto, the X-8, which 
it used to determine the aircraft features suitable for sus- 
tained flights at extremely high speed. 

For the future, the Air Force planned air vehicles 
capable of fantastic speeds. It appeared likely, for example, 
that the intercontinental ballistic missile would have a 
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Maj. Arthur Murray flew the X-1A to an altitude of 94,000 feet in 1954; at that time no US plane had ever flown higher. 


velocity of more than 10,000 miles per hour as it reentered 
the earth’s atmosphere. Long before air weapons reach such 
speeds, air friction generates such intense heat that parts 
begin to disintegrate. When an aircraft or missile made of 
aluminum goes beyond a speed of Mach 1.5 (Mach 1 
equals the speed of sound, about 740 miles per hour at sea 


The radical design 
of the X-3 shows up 
dramatically in this 
view. It first flew in 
1952, has been used 
for research into the 
problems of sus- 
tained flight at ex- 
tremely high speeds. 


level), it nears this “thermal barrier.” Titanium, lighter than 
steel and its superior in many ways, can be used as a sub- 
stitute for aluminum for speeds of up to Mach 38. For still 
higher speeds, scientists must either discover new mate- 
rials or make existing materials more heat resistant. 

In 1955 the AF’s rocket-powered Bell X-2 began to 
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probe the thermal barrier. Like the X-1 and its sister ship, 
the X-1A which exceeded 1,650 miles an hour in De- 
cember 1953, the X-2 rode in a mother plane to the altitude 
from which it began its flight. Before Capt. Milburn G. 
Apt crashed to his death in the X-2 in September 1956, 
he had flown at a reported 2,178 miles an hour—the fastest 
speed to that date. 

The achievement of supersonic and, potentially, of ultra- 
sonic speeds was made possible by extraordinary develop- 
ments in propulsion. At the end of World War II, the 
turbojet, ramjet, and aircraft rocket engines were in the 
early stages. The turbojet used a gas turbine to drive an air 
compressor and engine accessories. The early British turbo- 
et, the Whittle engine of 1941, had a thrust of 850 
pounds. In February 1953 the Air Force put into produc- 
tion the J-57 with a thrust of around 10,000 pounds. 

The ramjet type of engine, sometimes called the “flying 
stovepipe,” was planned for speeds above Mach 2. With- 
out compressor or turbine, it is essentially a tube open at 
both ends in which fuel is burned continuously to create 
the jet thrust. The X-7 experimental vehicle is driven by a 
rocket up to the speed where the ramjet power system can 
take over. Rockets are promising propulsion systems for 
future space flight beyond the earth’s atmosphere. They 
move forward by ejecting a stream of hot gases to the rear. 
Carrying their own oxidizers, such as liquid oxygen, they 
are independent of the atmosphere. 


Right: Rocket-powered X-2 is carried aloft beneath a B-50, 
released at the desired altitude, then rockets are cut in. 





Lt. Col. Frank Everest in cockpit of X-2 in which he set 
speed record in 1956 during tests probing the thermal 
barrier. Capt. Milburn G. Apt was killed in the same plane 
after flying more than 2,100 mph—fastest man had flown. 
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Much remains to be discovered about the vast atmos- 
pheric envelope in. which these aircraft and missiles soar. 
The Air Force must understand the nature of the strato- 
sphere that begins seven miles above the earth’s surface, 
for this is the environment of high-speed aircraft and mis- 
siles. Above this stratum, at heights beyond twenty-five 
miles, is the ionosphere, where layers of ionized air par- 
ticles influence the transmission and reception of radio 
communications. To probe the heights, the Air Force fired 
V-2s and other rockets carrying highly specialized instru- 
ments in the warheads. In 1951 a number of fully equipped 
rockets rose higher than fifty miles. To study the weather, 
the Air Force floated large plastic balloons carrying instru- 
ments for recording atmospheric information. By 1953, bal- 
loons in the United States and selected overseas areas had 
obtained data on winds, temperatures, turbulence, and 
cloud formations above 50,000 feet. Three years later, this 
meteorological survey, known as Moby Dick, was expanded 
to include other areas of the world. 

The Air Force studied the earth as well as the sky. In 
1947, reconnaissance pilots of the Alaskan Air Command 
called attention to huge floating masses of glacial ice in 
the Arctic Ocean. In March 1952 the Air Force set up a 
weather station on one of these masses, Fletcher’s Ice 
Island (T-3). The island was abandoned in May 1954 after 
it had served as a.base for providing weather data and as 
a source of valuable information on the physiological and 








psychological effects of severe arctic environment on man. 

The Air Force knew that the never ending pursuit of 
greater speed, height, and range might reach a point 
where the human being could not tolerate the stresses 
and strains. Aeromedical research attempted to learn how 
much man could endure without risk to health, safety, 
or efficiency. In July 1952 a rocket carried monkeys and 
mice up to 200,000 feet, indicating the possibility that 
humans might survive where gravity did not exist. 

To safeguard its men, the Air Force needed an effective 
means of escape from high-speed aircraft. In August 1954, 
two USAF officers, using a new type of ejection seat, 
parachuted safely from a B-47 moving at a speed of 570 
miles an hour at an altitude of 45,200 feet. Then, in 
December 1954, Lt. Col. John P. Stapp rode a rocket- 
propelled sled at a record speed of 632 miles per hour 
on a high-speed track at the Holloman Air Development 
Center, N.M. He demonstrated that a pilot’s body could 
withstand a wind blast equivalent to that received if 
ejected from an airplane flying at 35,000 feet and at 
twice the speed of sound. These experiments in accelera- 
tion and deceleration justified the continued use of the 
ejection seat. 


The Weapons of Air War 


The revolution in aeronautics after 1945 sent the air- 
craft of World War II the way of the Spad and the Fokker 
of World War I. To keep the lead in the race for su- 
premacy, new weapons superseded old at a bewildering 
speed. But certain basic trends were visible despite the 
continuing change and the ever mounting list of types 
and models. The Air Force became increasingly an atomic 
air force as nuclear weapons began to enter into every 
phase of USAF activity. Aircraft also moved out into 
higher and higher speeds, from the supersonic to the 
ultrasonic, and they were always reaching upward. And 
finally, the weapons of war became more and more auto- 


Flight-test research deals with conventional aircraft as well as radical experimental models. Here a B-47 roars from the 
runway at Edwards AFB in a cloud of smoke. As part of maximum loading tests, the plane uses special JATO units. 
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matic, for only electronic devices could react with th 
lightning-like speed so vital to modern war. 

Many weapons that reached various stages of develo 
ment and even production did not meet USAF need 
and had to be abandoned. There was no way to be sur 
that the plane on the drawing board would be effective 
except by building it and flying it. To ensure againg 
failure, several paths usually had to be explored. An( 
those planes that did not pass the tests usually added 
to the fund of aeronautical knowledge and paved th 
way for more successful weapons. 

The Air Force continually altered its successful aircraf 
to meet the demands of modern warfare. All types o 
planes became heavier, if not larger. Airframes had t 
be heavier and stronger in order to carry the increasing 
weight of complex equipment. And as the planes became 
heavier, they required still more powerful engines and 
more fuel to attain the necessary higher performance. 

The following table shows the increase in gross weight 
between 1945 and 1957: 


Bombers Pounds 
B-17H 55,000 
B-29B 133,500 
B-36D 358,000 
B-52D 400,000 

Fighters Pounds 
F-51H 12,000 
F-80C 16,000 
F-84F 25,000 
F-89H 45,000 


The constant changes in aircraft were reflected in an 
increasing number of types and models. The type, repre- 
senting class and tactical employment, was indicated by 
a letter—B, F, C, for bomber, fighir, cargo; the model, 
a general design within a type, by a number; and the 
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model series that showed each major change in the model, 
by a final letter. A prefixed letter showed special use of 
the plane as, for instance, R for reconnaissance and K 
for tanker. Thus, the RB-47E was the E series of the 
47th bomber design since the system was inaugurated 
in the 1920s, and the plane was modified for reconnais- 
sance purposes. 

The model series letters traced the evolution of a plane 
throughout its production life. It did not necessarily follow 
that the series letter indicated either the order of pro- 
duction or the degree of improvement of the weapon. 
Sometimes an F version of a plane actually went into 
production and service before a D version, And an E 
version might be more powerful and have a higher per- 
formance than a G version. 


Strategic Air Weapons 


The mainstay of SAC during much of the decade after 
World War II was the B-36. Begun in 1941, it flew for 
the first time on August 8, 1946, and entered tactical 
units in 1948. It was greatly improved in the D version 
of 1949. The addition of four jet engines to the six piston 
engines of the earlier models almost doubled its power. 
The last B-36 to roll off production lines in August 1954 
was the sixth production version, the B-36J. 

In mid-1945, a year before the B-36 flew for the first 
time, the AAF asked industry for a faster, more powerful 
heavy bomber. The Boeing design that won the com- 
petition in 1946 proved unsatisfactory because a new 
turboprop engine did not live up to expectations. Boeing's 
development difficulties continued until the Air Force 
decided in October 1948 to use the sweptback wing and 
the still-experimental J-57 turbojet engine for the B-52 
Stratofortress. In 1951 the cockpit of the eight-engine 
Stratofortress was altered to permit side-by-side seating, 
and the gross weight was increased to gain more range 
and take advantage of engine improvements. The six-man 
B-52 first flew in April 1952, and the first production 
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model was ready in August 1954. The B-52D of 1957 
was faster and heavier than the A version. 

The B-29 and the B-50 were the backbone of SAC’s 
medium bomber fleet until they were replaced in 1953-54 
by the six-engine B-47 Stratojet, the first large jet-propelled 
aircraft fitted with sweptback wings and tail surfaces. 
The B-47 had originally been planned as a conventional 
straight-wing bomber. Before the end of World War II, 
the Air Force had held a competition for a jet-propelled 
medium bomber that was won by Boeing. In designing 
the B-47, Boeing demonstrated experimentally that a plane 
with the conventional wing could not take full advantage 
of the turbojet engine because it would encounter a rapid 
rise in the resistance and turbulence of the air as it 
approached the speed of sound. When Americans dis- 
covered that German successes with the sweptback wing 
corroborated their theories, the Stratojet was born. 

The original prototype first flew in December 1947 and 
the B-47A two and a half years later. SAC received its 
first plane in October 1951, but it was not until the B-47 
successfully passed service tests in January 1953 that it 
became SAC’s work horse. Although somewhat similar in 
appearance to the B-52, the B-47 had a tandem seating 
arrangement and the more familiar bicycle landing gear. 
Later versions of the B-47 had newer and more powerful 
engines, increasing the thrust from 4,000 to 6,000 pounds 
per engine. Boeing produced almost 1,400 B-47s at its 
Wichita, Kan., plant before production ceased in October 
1956. 

In 1957 the Air Force was approaching the day when 
it would begin using the supersonic bomber. The first 
of these, Convair’s four-engine medium bomber, the B-58 
Hustler, took to the air in November 1956. The Hustler 
embodied an aerodynamic principle discovered by the 
National Advisory Committee for Aeronautics (NACA). 
The NACA found that air resistance to the motion of 
an airplane traveling at supersonic speeds could be de- 
creased by extending the nose, indenting the fuselage, 


The nation’s first supersonic bomber, the Convair B-58 Hustler. Instead of the bomb bay being an integral part of 
e airplane, the weapons are carried in a pod slung beneath the belly. Pods may be interchanged for varied tasks. 
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Northrop SM-62 Snark, 


intercontinental, 


or otherwise reworking its shape to reduce resistance. 
The B-58 was the first bomber given a long fuselage with 
a “coke-bottle” or “wasp-waist” shape. Research scientists 
also revealed that when certain metals were sandwiched, 
their union was stronger and more heat-resistant than 
any one metal alone. This discovery was used to create 
an airframe skin for the B-58. 

After 1946, the Air Force, together with industry and 
other government agencies, sponsored an extensive re- 
search program in an effort to apply nuclear energy to 
the propulsion of aircraft. A nuclear-powered plane would 
have virtually unlimited range, enabling it to bomb any 
target in the world from the United States without having 
to rely on foreign bases or inflight refueling. Before this 
goal could be attained, there were problems in materials, 
reactors, shielding, and airframe design that had to be 
solved. In January 1956 the Air Force announced airborne 
experiments in a B-36 which had been modified to carry an 
atomic reactor. 

Looking into the future, the Air Force saw a strategic 
air arm composed of both manned aircraft and missiles. 
Aside from the ballistic missiles, the Air Force worked 
on two long-range pilotless bombers officially known as 
air-breathing missiles—Northrop’s SM-62 Snark and North 
American’s SM-64 Navaho. The Snark, launched from a 
platform, needed two booster rockets to take off because 
of its size and weight. A number of successful launchings 
of the Snark were made at Patrick AFB in 1956-57. 
Powered by the J-57 turbojet engine, the Snark had a 
long, slender fuselage, a sharply pointed nose, swept 
wings, and a tail consisting only of a vertical stabilizer. 

After extensive tests at Edwards AFB, the Navaho 
began its fight tests at Patrick AFB. Designed to fly 
faster than the Snark, the Navaho was not as far along 
in development. To check on advanced aeronautical de- 
signs as well as the Navaho’s electronic system and general 
flight characteristics, the Air Force flew a test vehicle, 
the X-10. But development of the Navaho came to an end 
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air-breathing subsonic missile, Lockheed X-17 test vehicle, used in 


being launched during tests at AF Missile Test Center, Patrick AFB, Fla. ballistic missile nose-cone research. 
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in July 1957 when the Air Force canceled the project for 
financial and other reasons. 

Also under development was Bell’s GAM-63 Rascal, a 
rocket-powered missile fired from piloted bombers at very 
high speeds to knock out vital targets far from the bomber. 
Like other strategic missiles, the Rascal was to be capable 
of carrying a nuclear warhead. The Air Force looked on 
the Rascal as a means of improving the bomber’s: chances 
of survival, because it would not have to fly into the 
heart of heavily defended targets. 


Air Defense Weapons 


In defending their homeland in World War II, the 
British proved that German night attacks could be coun- 


targets from a radar station on the ground. The first 
American plane designed specifically for fighting at night 
was the P-61 Black Widow. 

The prime requirement after the war was for an all 
weather fighter that could fly at any time of day or night, 
and in any kind of weather. In 1946, Northrop began to 
manufacture for the Air Force the F-89 Scorpion, a two- 
place jet fighter whose electronic devices enabled it to 
intercept aircraft at night and in inclement weather and 
to sight and fire automatically. The Scorpion first flew 
in August 1948, but the Air Force, impatient to get an 
all-weather plane into its combat units quickly, converted 
the T-33 jet trainer into the two-place F-94 Starfire m 
1949. An advanced model, the Lockheed F-94C, was 
heavier and’more powerful than the earlier models. 

By 1952 the F-86D interceptor version of the Sabre, 
the F-89, and the F-94 joined the air defense fleet and 
within two years had replaced earlier planes. The F-86D, 
a single-seater, had a powerful engine and an afterburner. 
Later F-89 series, sent to Alaska and Thule, contained an 
advanced fire-control system, Mighty Mouse 2.75-inch 
aerial rockets, and the Falcon missile. 
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The weapon system idea was first applied to intercep- § ene, 
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tors. In May 1949 the Air Force and industry agreed that 
they should decide upon the fire-control system first and 
the: build the plane around it. This weapon system would 
be {or use during 1954-60. One year later, the Air Force 
chose Hughes Aircraft Company to build the integrated 
electronic control system, known as the MA-1, and in 
September 1951 it selected Convair to manufacture the 
new interceptor. An interim version of this plane, the 
wasp-waisted F-102A, whose prototype flew in October 
1953, began to enter air defense units in 1956. It could 
fly at supersonic speeds and at altitudes above 50,000 feet. 
The F-106A, known as the ultimate interceptor, was being 
tested in 1957. 

A distinctive feature of the F-102A was its delta wings, 
an aerodynamic innovation that had originated in the 
wind tunnels of wartime Germany, although the NACA 
had also studied its possibilities. After exhaustive tests, 
Convair had built an experimental delta-wing XF-92, 
which first flew in September 1948. The triangular shape, 
adopted for the advanced interceptors, gave them a rela- 
tive freedom from drag when they neared the speed of 
sound, while its sweepback and its thinness avoided buf- 
feting at high speeds. 

In 1956 the F-89H and the F-102A were armed with 
the deadly GAR-1 Falcon guided aircraft rocket, devel- 
oped by Hughes Aircraft. The Falcon weighed a little 
more than 100 pounds, was about six feet long, and was 
powered by solid-rocket propellants. With previous guns 
and rockets, the pilot had to get into a firing position 
near the target while flying at high speed. The Falcon 
flew a true collision course to its target despite any error 
in launching or enemy maneuvering, since an electronic 
guidance system made all the necessary corrections. This 


air-to-air missile could also be launched from a distance 
to streak upward toward the. target, giving the intercep- 
tor crew a greater margin of safety and saving precious 
time. 

The Air Force also had under development a surface- 
to-air interceptor missile—Boeing’s IM-99 Bomarc. This 
long-range pilotless aircraft, launched from the ground, 
could seek out and destroy enemy aircraft at great dis- 
tances from the area to be defended. Powered by two 
ramjet engines, it could be launched quickly by rocket 
and ascend vertically at supersonic speed to high altitudes. 
There were successful experimental launchings of the 
Bomarc at Patrick AFB. The Air Force was also inter- 
ested in the Navy-developed Talos, but Secretary of De- 
fense Wilson decided in November 1956 that the Talos 
was a weapon for local rather than area defense and 
placed it under the control of the Army. : 

In air defense, the performance of the airplane, and 
especially its fire-control system, depended on the way 
electronic equipment on the ground guided the plane 
to the vicinity of the target. The British first used: ground 
radar early in World War II to warn of the Luftwaffe’s 
approach, and by the end of the war it was possible to 
distinguish friendly from hostile aircraft when they were 
a mile apart. But in a future war, it might be necessary 
to control large numbers of high-speed interceptors flying 
to meet an armada of enemy bombers or missiles. Such a 
degree of precise control could be exercised only by. a 
system of precise instruments. Accordingly, the Air Force 


turned to the SAGE system developed by the Lincoln 


Laboratory. 
The brain of the SAGE is a giant computer that accepts 
information, “memorizes” it, and finally presents on a 


Bell GAM-63 Rascal air-to-ground guided missile is designed to be launched from bomber at a safe distance from 
enemy defense. The rocket-powered missile then goes on to target while the bomber turns back to its home base. 
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radarscope the location, speed, and direction of all planes 
within a given area. The computer automatically calculates 
the best way to use interceptors, missiles, and antiaircraft 
guns against the enemy. It transmits this data to com- 
puters near the scene of action and, through radio-data 
links, guides interceptors and missiles automatically to- 
ward their target. Although the complete SAGE system 
was still in the future in 1957, the interceptor was reach- 
ing a point where its entire flight, except for takeoff and 
landing, would be performed automatically. 


Tactical Air Weapons 


For its first few years, TAC relied on piston-engine 
World War II aircraft except for the Lockheed jet F-80. 
This plane had flown in January 1944 but did not engage 
in combat until it fought the first jet air battle in history 
in Korea on November 8, 1950. A versatile plane that 
went through three models, it was modified into the T-33 
trainer and then the F-94 interceptor. 

The F-86 Sabre, the only American plane to counter 
the Russian MIGs successfully in Korea, was also the first 
USAF operational fighter with swept wings. In 1944 the 
Air Force needed a medium-range day fighter that could 
double as escort fighter and dive bomber. A plane with 
straight wings could not reach the desired speed of 600 
miles per hour. In the spring of 1945, technical represen- 
tatives of American aircraft companies visited Europe and 
brought back data on the swept wing. North American 
proposed that the XF-86 adopt this design, and General 
Craigie, then engineering chief at Wright Field, approved. 
A captured sweptwing Messerschmitt provided a pattern 
for the XF-86 design. The design proved highly satisfac- 


tory and six versions of the Sabre were manufactured 
by 1957. 

The F-100 Super Sabre, successor of the F-86, was 
originally called the Sabre 45 because of its forty-five- 
degree sweepback as compared with the thirty-five de- 
grees of the other models. For a while, the F-100C held 
the world’s speed record of 822 miles per hour, set over 
the California desert in August 1955. 

When the Air Force adopted the sweptwing F-86 in 
1945, it decided to develop the straight-wing F-84 Thun- 
derjet as insurance against possible failure of a sweptback 
plane. Republic’s F-84 first flew in 1946, and each later 
version had more powerful engines, inflight refueling 
equipment, or other improvements. The F-84F Thunder- 
streak, although in the same series, was a more advanced 
plane with sweptback wings and a far more powerful 
engine, a modified British Sapphire redesignated the J-65. 
Although these alterations in design and engine proved 
difficult, the F flew in February 1951, and in 1954 it re- 
placed the G in TAC units. 

The replacement for the F-84F was McDonnell’s swept- 
wing, twin-jet F-101 Voodoo, originally intended as a 
long-range strategic fighter for SAC. An early design of 
this plane was evaluated in 1949 and 1950, but the Air 
Force had to terminate an experimental contract because 
of a cutback in defense funds and a change in tactical 
requirements. In 1951, however, interest revived and an 
advanced version was ordered into production as the 
F-101. On its first flight in September 1954, the F-101 
exceeded the speed of sound. 

On the way were two other aircraft in the “Century” 
series_the F-104 and the F-105. Lockheed’s F-104, a 


National Advisory Committee for Aeronautics plays major role in AF flight research. Here is an F-84 mounted in the 
forty-by-eighty-foot wind tunnel at NACA’s Ames Aeronautical Laboratory, Moffett Field, Calif., near San Francisco. 
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Dramatic view of ground test of Lockheed F-104 Starfighter at Edwards AFB. The F-104 is a supersonic interceptor, 
which Gen. Twining called “the fastest, highest flying fighter in the air.” It can go supersonic straight up. 


lightweight air superiority fighter, first flew in February 
1954, and a new model scheduled for TAC was in accele- 
rated production in 1957. General Twining called the 
F-104A Starfighter the “fastest, highest flying fighter in the 
air.” ‘This plane could reach ultrasonic speeds and climb 
as fast as it could fly horizontally. 

Republic developed the F-105 to meet the need for a 
supersonic fighter-bomber that could deliver nuclear wea- 
pons as well as heavy loads of high-explosive bombs and 
rockets at extremely high speeds and at great distances. 
The F-105, which first flew in October 1955, had short, 
very thin sweptback wings, a long cylindrical fuselage, and 
radar equipment in its needle nose. 

The tactical bomber also came a long way after World 
War II. The B-26 Invader was the last propeller-driven 
light bomber to remain in USAF units. In 1947, TAC re- 
ceived its first jet bomber, the four-engine B-45 Tornado, 
and the reconnaissance version of this plane fought in 
Korea, 

In 1951 the Air Force decided to manufacture the Brit- 
ish Canberra, first jet to cross the Atlantic without re- 
fueling, under the designation of B-57. Before this plane 
could serve USAF purposes, Glenn L. Martin had to make 
substantial changes, including the addition of a rotary 
bomb door to make bombing at high speeds more accurate. 
In speed and altitude, the two-engine B-57 light bomber 
compared favorably with a jet fighter. TAC received its 
first B-57s in June 1954. Douglas’ high-speed two-engine 
B-66 Destroyer, the USAF version of the Navy’s ASD, first 
entered USAF combat units in March 1956. 

The only tactical missile actually deployed overseas was 
Martin’s TM-61 Matador. This missile, which first flew in 
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January 1949, had a range of several hundred miles. Pow- 
ered by a jet engine, it was launched from the ground by 
a booster rocket and controlled electronically in its flight 
by men on the ground. The TM-61B, longer and faster 
with greater range, had a better guidance system. The C 
model was expected to be still more accurate and less vul- 
nerable to electronic countermeasures. 


Reconnaissance Aircraft 


At first the Air Force modified B-29s to perform long- 
range strategic reconnaissance, but the first suitable plane 
for such missions was the RB-50. This plane, approved 
for production in 1950, was soon supplemented by the 
RB-45, the first multijet reconnaissance plane. For truly 
long-range reconnaissance, the RB-36, also approved in 
1950, carried fourteen different cameras in the forward 
bomb bay as well as other special equipment, probably the 
largest photographic setup devised for any plane. The 
long-nosed RB-47E, with seven cameras, became a 
medium-range reconnaissance aircraft, although inflight 
refueling permitted this plane to make long flights. 

Standard aircraft were also adapted for reconnaissance 
purposes. The bomb bays of the B-52B and C were fitted 
with a capsule containing photographic and electronic 
equipment, enabling them to shift quickly from a bombing 
to a reconnaissance mission. Strategic fighters, too, were 
modified for photographic purposes. The RF-84F Thunder- 
flash, slightly longer than the F-84F, carried camera equip- 
ment in its nose. The Air Force ingeniously extended its 
range by converting a number of RB-36s into carriers for 
the RF-84F so that the two could be capable of combined 
flight. Under this project, formerly known as FICON 
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(Fighter Conveyor), the RB-36s used special gear to 
launch and retrieve the fighter in flight. 

For future long-range strategic reconnaissance, the 
Air Force considered using surface-to-surface missiles. 
They would be equipped with the proper gear, launched 
on their mission, and then recovered. The Air Force was 
also interested in the future possibilities of the small space 
satellite being developed by the Navy. If a large un- 
manned space satellite were developed, it could provide 
invaluable electronic, photographic, and weather informa- 
tion. 

Tactical reconnaissance, the first mission assigned to 
the earliest military planes, remained a prime USAF func- 
tion. During the Korean War, a photographic version of 
the jet F-80 as well as the veteran propeller-driven RF-51 
carried out this mission. The successor to the RF-80, the 
more advanced RF-84F Thunderflash, first flew: in Sep- 
tember 1953. The heavier, elongated Thunderflash carried 
special cameras for taking pictures by night as well as by 
day and a trimetrogon camera for mapping purposes. In 
May 1957, TAC units started to receive the RF-101, the 
first truly supersonic reconnaissance aircraft. 

Two tactical reconnaissance versions of bombers—the 
four-engine jet RB-45 and the propeller-driven RB-26—saw 
service in the Korean War. The Air Force used the RB-45C 
for high-altitude photo reconnaissance by day or night. In 
1957, TAC had available the reconnaissance versions of 
the B-57 and the B-66. The RB-57A could reach speeds of 
over 550 miles per hour, and the RB-66B could do 600 to 
700 miles per hour. General Weyland hailed the RB-66B, 
which entered tactical units in January 1956, as a fast 
reconnaissance bomber capable of carrying out its mission 
at night and in all kinds of weather. 


Supporting Aircraft 


SAC needed a jet tanker because its bombers were jets, 
and the standard tanker in use—the KC-97G—did not have 
the speed and altitude to refuel jets efficiently. The re- 
fueling of one B-47 by another proved the feasibility of 
a jet tanker. In September 1954, the Air Force ordered 
into production an advanced jet tanker, the Boeing KC-135 
Stratotanker. This plane had a speed of 550 miles per 
hour at heights above 42,000 feet. 

Inflight refueling also multiplied the range of TAC’s 
fighters and bombers. In 1954, TAC began to use the 
KB-29 aerial tanker with flying boom to refuel its combat 
aircraft, and in 1956 it added the KB-50. TAC also de- 
sired a jet tanker like the KC-135 to refuel aircraft mak- 
ing nonstop flights overseas. 

At the end of World War II, the Air Force had on hand 
such veteran cargo and troop carrier planes as the C-46 
and C-47 as well as two that had appeared late in the war, 
the C-74 Globemaster I and the C-82 Packet. To obtain a 
better carrier with longer range for large, heavy Army 
items, the Air Force modified the C-74 into the C-124, 
which first flew in November 1949. 

Fairchild modified the medium transport C-82 Packet 
to improve its performance and enable it to carry larger 
cargoes. Redesignated the C-119, it made its first flight 
late in 1947 and was subsequently further improved. Used 
primarily by troop carrier wings, the C-119G carried sixty- 
two troops, or twenty more than the C-82. 

The turboprop engine that harnessed jet power to con- 
ventional propellers offered great promise for future trans- 
ports. In 1951 the Air Force began to develop a new turbo- 
prop plane, the C-130 Hercules, to succeed the C-119. 
This assault transport, which first flew in April 1955, re- 
ceived the tasks of carrying troops and supplies to the front 
and returning casualties to the rear. It could carry ninety 
troops with full equipment or seventy litters with six at- 
tendants, and it could drop a ten-ton cargo in seconds. 
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Further test flights in 1955-56 of three transports fitted 
with turboprop engines—the YC-131C, YC-97J, and 
YC-121F—provided data for improvements in the engines. 
The first plane specifically designed for the air logistic mis- 
sion was the Douglas C-133A, which made its first flight 
in April 1956. This long-range heavy transport could carry 
a cargo weighing over 50,000 pounds. 

Both the Air Force and the Army needed an aircraft 
to operate from rough, unprepared fields. The Chase C-122, 
a powered version of the G-20 glider, did well under ad- 
verse conditions, and the Air Force decided that an air- 
plane could perform this mission better than a glider. The 
C-123, manufactured by Fairchild, first entered TAC units 
in the summer of 1955. 

The Air Force used Boeing’s versatile C-97 not only as 
a tanker but as a carrier of cargo, passengers, troops, and 
sick and wounded. It also adapted commercial aircraft that 
required but few changes to make them acceptable for 
military use. The C-118 Liftmaster, a civilian airliner con- 
verted for MATS, served as a litter carrier and cargo and 
troop transport. The two-engine C-131 had the primary 
mission of transporting disabled or convalescent men. The 
YC-121F version of the Super Constellation, fastest pro- 
peller-driven transport, carried 106 passengers or fifty- 
three to seventy-three litters. 

By the end of World War II, the Air Force knew that 
the helicopter, although its range and payload were limited, 
could be useful for rescue work or for carrying bulky items 
into hard-to-reach areas. Its success in Korea stimulated 
further interest in its development. The largest rotary- 
wing plane built, Vertol’s YH-16A, carried forty passengers 
or thirty-two litters, but it was not put into production. 
Among the other helicopters of importance were Sikorsky’s 
H-19, which first flew in 1942, and the H-21C, designed 
for arctic missions. The Air Force also developed for the 
Army the one-man XH-26, which was collapsible and could 
travel in a jeep trailer. 

If aircraft could take off and land vertically or from 
very short runways, large and vulnerable air bases would 
no longer be necessary’ and aircraft could be dispersed 
more easily. Boundary layer control and aerodynamic de- 
vices enabled aircraft to rise quickly at a slow speed. One 
way to eliminate runways was to shoot piloted aircraft 
from a launching platform mounted on a truck. In January 
1955 the Air Force awarded a contract for a jet, vertical 
takeoff airplane. Ryan developed the X-13 Vertijet for the 
purpose of investigating problems relating to this type of 
flight. 

The Air Force also developed convertiplanes that took 
off vertically like a helicopter and flew at high speeds like 
a conventional airplane. The McDonnell XV-1, a two- 
place liaison vehicle carrying either three passengers or 
two stretcher patients and an attendant, first flew in April 
1955. The Air Force hoped that this plane would lead to 
the development of larger assault and transport craft. Bell 
also developed the XV-3 convertiplane to explore a tilting- 
rotor design. This plane flew in August 1955. 

The standard elementary training plane in the Air Force, 
familiar to all pilot trainees during World War II and 
after, was the T-6 Texan. This plane, which first flew in 
October 1939, did not go out of service until July 1956. 
After the war, North American received a contract to de- 
velop a plane to be used in all training up to the advanced 
stage. This plane, the T-28A, was faster than the T-6, and 
its tricycle landing gear resembled that of the tactical air- 
craft the student would later fly. The student continued 
his training in the F-80 jet modified into a two-place 
trainer and designated the T-33. 

In the summer of 1954, Beech’s T-34A came into train- 
ing units to replace the T-6. This plane was faster than the 
T-6, easier to handle, and also had the tricycle landing 
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gear. Cessna’s jet T-37A, in production in 1957, was 
scheduled to replace the T-28 as an intermediate two-place 
trainer. The experimental version of this plane made its 
first test flight in October 1954. This lightweight twin- 
jet trainer, first USAF jet plane specifically designed as a 
trainer, would acquaint prospective pilots with the com- 
plexities of high-speed jet aircraft at an early stage of 


their training. A low-wing monoplane, it had the ad- 
vantages of high speed in flight, low landing speed, and 
side-by-side seating, a good feature for instruction pur- 
poses. To meet the need for a supersonic trainer to replace 
the T-33, the Air Force selected Northrop’s two-engine jet 
T-38. This airplane, still under development in 1957, had 
many of the flight characteristics of advanced fighters. 


Ryan X-13 Vertijet, jet-powered vertical takeoff and landing research airplane. Rising and descending on a column 
of exhaust gases, the X-13 went through its first complete flight sequence at Edwards AFB, Calif., on April 11, 1957. 
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JOY ADDS TO YOUR AIRPOWER 





Joy aviation equipment sharpens up ground and flight crew teamwork. 
Space-saving fans exceed Army-Navy specs, electrical and ground 
service units are proved performers at airports-’round the globe. 
Count on Joy for service and supply to satisfy present needs and aid 
your plans for the future. Write to Joy Manufacturing Company, 
Oliver Building, Pittsburgh, Pa. In Canada: Joy Manufacturing Com- 
pany (Canada) Limited, Galt, Ontario. 


JOY AXIVANE FANS 
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Weighing from 10 ounces to 50 pounds, these high-perform 
ance fans can be installed right in the duct. Light-alloy 
magnesium and aluminum construction save weight, give 


greatest vibration and shock-resisting strength. 
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Joy Aircraft Fans have a range of 
ratings from 20 CFM to over 6000 
; ; CFM. These mighty miniatures come 
Write for re de ‘ ) Y in over 250 models and 1300 de- oe 
Bulletin 193-A SS SGeg / signs for preventing over-heating ot te fm, 
; S oS : any altitude. ' : , 
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JOY GROUND SERVICE UNIT 
STARTS JETS AND GUIDED MISSILES 


This compact compressor, Model 15HGP, can be wheeled right out 
to waiting jet planes to start engines, charge pneumatic systems, 
hydraulic accumulators, oleo struts, tires. Tows, or one man can 
pull it easily. Delivers air at 3500 psi. Bulletin 193-B 


JOY ELECTRICAL PLUGS FOR AVIATION 
FLAME-RESISTANT, MOISTURE-TIGHT, 
DISTORTION-RESISTANT 


Used for starting piston and jet engines, missile firing, and for transmitting 
power to ‘‘on ground’’ equipment such as battery-chargers, conveyor load- 
ers, bomb-hoists, ground-heaters, field-lights, etc. Bulletin 193-C 


Joy Aviation equipment is working today for leading firms like 
Boeing, Douglas, Fairchild, General Electric, Grumman, Hallicrafters, 
Lear, Lockheed, Martin, Motorola, North American, RCA, Raytheon, 

alien haat Sikorsky, Sylvania, Vertol, Western Electric, Westinghouse and 
many others. 


--- EQUIPMENT FOR AVIATION...FOR ALL INDUSTRY 










‘Phere DEPENDABILITY counts most - 


convair F-102A inrERCEPTOR 


depends upon.... 











ICKERS. | 


SMALL, LIGHT WEIGHT, 
EFFICIENT HYDRAULIC EQUIPMENT 











Vickers Flow Sensitive Pres- - 


sure Regulator permits ram 
air turbine to generate needed 
hydraulic flow down to mini- 
mum airspeed by regulating 
the pressure to that which 


Vickers Thermal Operated 
Relief Valves protect the 
primary and secondary hy- 
draulic systems from over- 
heating by automatically de- 
pressurizing the circuit at a 


Vickers 3000 psi Variable 
Displacement Piston Type 
Pumps supply power to the 
primary and secondary hy- 
draulic systems on the Con- 
vair F-102A Interceptor. 


Vickers 3000 psi Constant 
Displacement Piston Type 
Pump operated by ram air 
turbine supplies both emer- 
gency hydraulic and electric 
power through the constant 


Vickers Constant Speed ya 
draulic Motor drives the 
emergency alternator from 
either the ram air turbine or 
the secondary hydraulic 
system. 


the turbine can produce. preset temperature. speed motor driven alternator 


in event of engine failure. 

















The Convair F-102A all-weather supersonic stratospheric interceptor depends 
on Vickers Hydraulics for the following important functions: 

@ Primary and secondary hydraulic systems 

@ Ram turbing operated emergency hydraulic system 

@ Emergency electrical system \ 

The components shown hpre were selected by Convair for their outstanding 
dependability and the addifional advantages they offer in superior performance. 
Their technological advancement keeps pace with aircraft development. The 
pumps are characterized Hy minimum heat rejection and highest overall effi- 


ciency ... all units shown haye small size and light weight. For further information, 
ask nearest office listed below for Bulletins A-5200-D and A-5209. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division—Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA 
Department 1526 °¢ £Detroit 32, Michigan 3201 Lomita Blvd., P.O. Box 2003 « Torrance, Calif. 





Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Island, N.Y., 882 Willis Ave. ¢ Arlington, Texas, P. O. Box 213 ¢ Seattle 4, Washington, 623 8th Ave. South * Washington 5, D.C., 624-7 Wyatt Bldg, 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit ¢ TELETYPE: ‘ROY’ 1149 e CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 7630 


AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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M. STEINTHAL 


AND COMPANY, INC. 
ESTABLISHED 1883 


ARACHUTE 
PRODUCTION 





ENGINEERING, RESEARCH AND DEVELOPMENT SERVICES 


BALLISTIC CONTROL OF SUPERSONIC VEHICLES RECOVERY SYSTEMS 
TRAJECTORY CONTROL OF HEAVY WEIGHTS AIRCRAFT DECELERATION 
RETRACTABLE PARACHUTE SYSTEMS PERSONNEL PARACHUTES 
AIRCRAFT SAFETY EQUIPMENT SURVIVAL EQUIPMENT 
AERIAL DELIVERY PARACHUTES ESCAPE CAPSULES 


TECHNICAL SERVICES TECHNICAL PUBLICATIONS 





AEGCO AERONAUTICAL 
EQUIPMENT RESEARCH CORP. E 


A DIVISION OF M. STEINTHAL & CO., INC. F 


NEW YORK OFFICE DAYTON OFFICE WEST COAST OFFICE 
222 Fourth Avenue 271 Terminal Bldg., 137 Oregon St. 
New York 3, N. Y. Dayton Municipal Airport El Segundo, Calif. 
Vandalia, Ohio 
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PDOM-FM/FM-PAM-PCM MAGNETIC DATA RECEIVING , 
TELEMETERING idee) deli. ic] AND HANDLING SYSTEMS 
Radar Assemblies * Audio Amplifiers * Airborne & Shipboord Navigation Equipment * Communications 


Equipment * Ferrite Core Memory Storage Systems * Airborne Radar Antennas * Guided Missile Electronic 
Units * Music Systems Ps 
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“SESS ENGINEERING OPPORTUNITIES! 
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Qualified engineers are in urgent demand at Seeburg for 


important telemetering and tape recording contracts now 
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1OTO WEED STIREET * CHICAGO 22, TUh 
A DIVISION OF FORT PITT INDUSTRIES, INC. 


in progress. Write today! 
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An Electronic Facility with a 55 Year Background of Quality R & D and Production Accomplishments 














Chapter 21 





THE TOOLS 


Logistics 


T SEEMS appropriate that Dayton, Ohio, the home of 
| the Wright brothers, should have become the center of 

the Air Force logistical system. In 1957 the Air Force 
could look back on forty years of continuous tenure in Day- 
ton, thirty of them at Wright-Patterson AFB, still popu- 
larly referred to by its earlier name—Wright Field. From 
Dayton, the Air Technical Service Command and its 
predecessors made a great contribution to the triumph of 
American arms in World War II. Redesignated Air Mate- 
tiel Command in March 1946, this huge field command 
remained the operating arm of the USAF logistical struc- 
ture after September 1947. At Headquarters USAF, the 
Deputy Chief of Staff, Materiel, exercised. staff supervision 
over logistics after this date. 

By 1952, AMC had become so large and complex that 
the Dayton area was overcrowded. Additional facilities 
would have cost too much, and the desirability of further 
centralization was dubious. So AMC decentralized many 
of its activities by delegating responsibilities to subordinate 
commands. In January 1956, AMC became a worldwide 
command when it took over Air Materiel Force, European 
Area, including North Africa. Three months earlier, it had 
placed depots in the Far East under its Air Materiel Force, 
Pacific Area. By 1957, AMC controlled eight air materiel 
areas in the United States as well as seven specialized 
depots. Five air materiel areas operated under the two 
intermediate headquarters overseas. 


Industrial Mobilization 


The United States won the air battles of World War II 
because it had time to build the production lines that 
turned out the hundreds of thousands of planes and other 
weapons for the fighting forces. And these production 


lines worked unmolested behind the vast ocean barriers on © 


which the country had come to rely for protection. But 


Foundation of USAF logistics is industrial planning. Here 
a rotating assembly fixture allows easy access to F-102. 
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after the war, swift technological advances made it evident 
that distance would no longer buy the time to rearm after 
the fighting began. 


Industrial Planning 


Basing industrial planning upon these new realities, the 
Air Force contracted with its manufacturers late in 1945 
for studies of the best ways to cut the time between the 
beginning of a future mobilization and peak production. 
The manufacturers indicated the space, tools, raw -mate- 
rials, men, and subcontractors that they would need to 
meet a specific mobilization schedule, and they prepared 
for mass production by redesigning products, changing 
methods, and obtaining new tools. The Air Force analyzed 
these preparedness measures and incorporated them into 
mobilization plans. 

These plans were based on maintenance of a stable air- 
craft industry. But the sharp cutback in military orders 
after World War II threatened to put many companies out 
of business and narrow the whole mobilization base. On 
the other hand, some manufacturers of components had 
shifted to consumer goods and showed little interest in re- 
turning to military production. During 1947 and 1948 the 
Air Force tried to keep the aircraft industry running ef- 
ficiently and profitably by distributing its business among 
producers considered most reliable. Since components, not 
airframes, were the limiting- factor in production, AMC 
examined each type of aircraft scheduled for mobilization 
to prevent any component from becoming a bottleneck. 

The basis of USAF industrial planning was the mobiliza- 
tion production schedule—a detailed estimate of the maxi- 
mum rate of aircraft production expected in an all-out 
effort. But the schedule would be of little value unless 
manufacturers could meet it in an emergency. Since com- 
petitive purchasing by the armed forces had impaired the 
mobilization effort in previous wars, key industrial plants 
were allocated among the three’ services, beginning in 
1947. Using the mobilization schedule as a guide, the Air 
Force then drew up tentative production schedules with 
the managers of plants assigned to it. It wanted to discover 
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in peacetime what manufacturers needed, how their sub- 
contracting systems worked, and where bottlenecks might 
develop. The manufacturer learned what he was to pro- 
duce, for whom, and how much. 

In planning with contractors, the Air Force also took 
into account subcontractors and certain manufacturers, 
known as licensees, who produced aircraft or other major 
items under license from the prime contractors. Licensees 
exchanged production data and engineering drawings with 
prime contractors, and each became familiar with the 
manufacturing methods of the other. Prime contractors also 
kept track of the capabilities of their major subcontractors. 
Since one contractor bought more than 15,000 different 
parts for a heavy bomber from 1,578 firms, the Air Force 
had to be sure that subcontractors could easily convert to 
war production. 

In 1950, American industry once again became an 
“arsenal of democracy,” although, to be sure, on a smaller 
scale than in World War II. American manufacturers pro- 
duced weapons and equipmenf for a rapidly rearming 
United States, the fighting forces in Korea, and our allies 
overseas. But unlike World War II, the Korean War was 
a limited war and required only a partial mobilization of 
industry. Since planning prior to 1950 had been for a full 
mobilization, the partial .nobilization had to be impro- 
vised. Fortunately, many measures and procedures of the 
prewar period proved of great assistance. To prevent short- 
ages of civilian goods, the government superimposed a 
limited wartime economy upon the existing peacetime 
structure. This policy prevented a serious economic dislo- 
cation, but it gave rise to many mobilization problems 
during the first year of war. 

During the second half of 1950 the Air Force began to 
create a larger and stronger industrial base, equipping 
plants and assembly lines beyond those needed to fill cur- 
rent orders for equipment and weapons. The Air Force 
used these extra facilities and a larger number of subcon- 
tractors in January 1951 to speed up production for the 
ninety-five-wing program. By the close of 1952 the num- 
ber of operating airframe factories had doubled, and the 
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Part of Wright-Patterson Air Force Base, Dayton, Ohio, home of Air Materiel Command and hub of USAF logistics. 





Air Force had more than a thousand additional producers 
of airframe parts and equipment. 

In allocating production the Air Force succeeded far 
better in 1950-51 than a decade earlier. In 1940, permis- 
sion to negotiate contracts came only after rearmament 
had begun, by which time the allocation plans had already 
been scrambled. By contrast, when the Korean mobiliza- 
tion got into high gear in December 1950, the Secretary 
of Defense permitted procurement through negotiation, 
while foreign aid under the Mutual Defense Assistance 
Program was closely coordinated with USAF rearmament. 
During the Korean War, AMC placed orders with firms 
under USAF jurisdiction according to plan. With mobiliza- 
tion actually taking place, the Air Force no longer needed 
to spend as much money on industrial preparedness. It re- 
assigned funds to buy tools and industrial equipment for 
current use. 

The United States emerged from the Korean War with 
a vast potential for industrial mobilization. The Air Force 
no longer needed to expand its industrial base except to 
develop new types of weapons and equipment. Under these 
circumstances, it permitted plants no longer required for 
military production to shift to the manufacture of civilian 
goods or it placed them on a standby basis. Plants owned 
by the government and not needed for mobilization were 
sold outright. In retaining plants as a production reserve, 
the Air Force gave priority to those especially adapted for 
development work and those capable of rapid expansion of 
production. 

In January 1954 the Defense Department made a major 
revision in the production allocation program for the first 
time since 1947. The services concentrated on allocating 
the production of especially critical items or components 
that might become bottlenecks, eliminating items that could 


. be purchased on the open market or put into production 


without any difficulty. The Air Force also began to inte- 
grate procurement more closely with mobilization plans in 
December 1954. It tried to arrange for more than one 
source of supply for items and to spread its orders through- 
out the country as a precaution against air attack. 


AIR FORCE Magazine * August 1957 — 






















In November 1955 the Air Force based industrial plan- 
ning on an industrial structure that had to be ready at all 
times to support the forces in being. The production base 
would have to be adjustable to USAF missions, equipment, 
and available resources. In the event of a general war, 
American industry would try to deliver every possible 
piece of critical equipment during the first sixty to ninety 
days. 


Industrial Facilities 


In the industrial demobilization after World War II, 
the Air Force retained some plants and released others to 
private enterprise. The National Reserve Act of 1948 set 
up a military reserve of important government-owned 
plants that could not easily manufacture civilian goods. 
The act also set up a national reserve of facilities built at 
government expense that were sold or leased but could be 
recaptured by the government in the event of war. Under 
a national security clause, the current owners had to keep 
these plants ready for reconversion to wartime production 
on 120 days’ notice. 

The Korean emergency demonstrated the wisdom of 
keeping standby facilities. By July 1951, thirty-three of the 
thirty-six plants in the USAF portion of the military re- 
serve were in operation. While standby plants provided a 
base for expansion, the Air Force also had to build new 
facilities or enlarge existing ones. Congress appropriated 
$2.2 billion for the purchase of land, buildings, and ma- 
chine tools to help manufacturers who could not enlarge 
their own facilities. The Air Force contracted for about 
$2 billion of this amount and kept the rest for additional 
expansion. The government also tried to induce manufac- 
turers to use their own capital. 

Following a World War II precedent, in September 
1950, Congress permitted manufacturers to write off the 
cost of new plants and additions over a five-year period 
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rather than over the normal twenty-year span. The Air 
Force endorsed approximately 1,200 tax amortizations total- 
ing about $1.3 billion during the Korean War. The gov- 
ernment also made direct loans to private enterprise. By 
the end of June 1953 the Air Force had sponsored seventy- 
eight of these loans, amounting to about $26.5 million. 

By the'close of 1953, most major expansion projects were 
well on their way to completion, and the number of new 
projects was falling steadily. The Air Force did not need 
to ask for new money during the immediate postwar period 
because it had leftover sums from the war years to finance 
new projects or supplement old ones. Accelerated tax 
amortizations remained popular, but the number of appli- 
cations and the dollar amount of contracts dropped sub- 
stantially. In reviewing requests for industrial expansion, 
AMC tried to maintain normal industrial competition. If a 
contractor used government-owned machine tools or facili- 
ties without charge, he paid the government in the form of 
a reduced cost of the product or contractor’s service. 

During 1955-56 the Air Force spent far more to expand 
industrial plants than it had originally intended, primarily 
because of the accelerated development of ballistic mis- 
siles. The speedup in B-52 production also demanded ad- 
ditional facilities for the manufacture of the J-57 engine, 
the airframe, and component parts. 


Industrial Equipment 


The sale of large quantities of government-owned tools 
after World War II caused the civilian market to shrink 
and the manufacturers of machine tools to reduce their 
output and capacity. Emergency supplies of machine tools 
and production equipment were set up in military and 
national reserves in 1948. The Air Force portion of the 
military reserve contained 36,967 machine tools in June 
1950. 

At the start of the Korean War, the machine-tool indus- 





This Convair production line at its San Diego, Calif., plant is representative of modern aircraft production. 
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try was operating at less than ten percent of its World 
War II peak rate. The resulting shortage of machine tools, 
a repetition of the events of a decade before, was the 
biggest single bottleneck to production. The Air Force 
helped meet the shortage by withdrawing about half of 
the items in its portion of the military reserve and by 
getting additional tools from the national reserve. By July 
1953, contractors serving the Air Force had received more 
than 30,000 items from government reserves. But many 
of the reserve tools could not be used to produce the 
newer types of weapons. Tools designed to build radial 
engines, for example, could not build jet engines. There 
was a need to keep the machine-tool reserve in step with 
technological changes. 

In supplying critical new tools to contractors, the gov- 
ernment adopted the pool-order plan used successfully in 
World War II. Beginning in February 1951, it placed 
large orders with tool builders, based on the needs of 
manufacturers, and then sold the tools to individual con- 
tractors. This was an efficient approach to the problems 
of scheduling and allocating machine-tool production. As 
production increased, the urgency of the machine-tool 
problem decreased. Although a considerable backlog of 
orders remained, especially for more complicated tools, 
shipments finally exceeded orders by April 1952. Three 
months later, the government relaxed its controls over the 
distribution of machine tools. 

The new policy of production readiness, adopted in 
November 1955, called for a maximum number of ma- 
chine tools in use and a minimum number in the inactive 
reserve. The Air Force ordered new items worth $69 
million to be used as delivered instead of stockpiling them. 
It also reconditioned idle tools, whenever possible, instead 
of buying new ones. By July 1956, there were 147,420 
items valued at $1.3 billion in the AMC inventory of ma- 
chine tools owned by the Air Force. Of this number, 
104,892 were in use. 

The heavy press was of great interest to the Air Force 
because it could fabricate large structures in one piece. 
In aircraft design, a structure made of one piece was 
preferable to one fashioned from several smaller pieces, for 










































































































































































































Fruit of the Air Force heavy press program. In fore- 
ground, a hydraulic forging press of 50,000-ton capacity. 
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Lt. Gen. K. B. Wolfe saw the advantages of heavy presses. 


it enabled aircraft to better withstand the severe aero- 
dynamic stresses of high-speed flight. In 1945, Maj. Gen. 
Kenneth B. Wolfe sent a technical mission from the Air 
Technical Service Command to Germany to acquire heavy 
forging and extrusion presses developed by the Germans. 
The Russians, also recognizing their value, seized the 
largest item, a 33,000-ton forging press. The Air Force 
obtained several smaller ones as reparations and installed 
them in various plants in the United States. In 1948, 
General Wolfe proposed that the Air Force build heavy 
presses, if the aircraft industry would redesign parts so 
that they could be forged. This idea slowly gained favor, 
and in the summer of 1950 the Air Force got $210 million 
to buy twenty heavy presses. A year later, six firms re- 
ceived contracts to build eight forging and nine extrusion 
presses, 

The forging and extruding of heavy structural members 
was a relatively new technique and involved numerous 
engineering problems in both aircraft design-and metal- 
lurgy. In 1953 the Defense Department cut the number 
of machines to four forging and six extrusion presses. By 
April 1957, nine heavy presses were in operation, includ- 
ing two 50,000-ton forging presses and a 12,000-ton ex- 
trusion press. 


Procurement Policies 


Air Force procurement was quite different from that 
of private industry. In purchasing goods it had to avoid 
competing unnecessarily with the Army and the Navy. 
In selecting firms to manufacture weapons and equipment, 
it had to allocate an adequate share to small business 
and promote subcontracting. Nor did usual pricing pro- 
cedures apply on exclusively military goods. 

AMC bought airframes, engines, and other major USAF 
items, while the air materiel areas and depots contracted 
for aircraft accessories and supporting equipment. Air pro- 
curement districts or USAF plant representatives admin- 
istered these contracts, checking on production, helping 
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to eliminate work stoppages, analyzing contractors’ costs, 






and controlling the quality of the product. - 

One of the first tasks in the postwar period was to 
settle the thousands of contracts let during World War II. 
Between the defeat of Germany and the end of 1947, the 
Air Force terminated more than 18,000 contracts totaling 
over $22 billion and recovered $2.5 billion through re- 
negotiation. 

The Armed Services Procurement Act of 1947, which 
went into effect in May 1948, reaffirmed the traditional 
method of formal advertising and competitive bidding on 
government contracts. Under one of the seventeen excep- 
tions to this general rule, the government could buy goods 
by negotiation when the President or Congress declared 
a national emergency. 

In December 1950 the President declared a state of 
national emergency, and Secretary of Defense Marshall 
called for a speedup in purchasing and broadening the 
industrial base. Invoking the emergency clause of the 
1947 act, the Air Force sped up purchasing by negotiating 
contracts, although it encouraged competition and formal 
advertising whenever possible. During the buildup period 


the Air Force used the incentive type of contract ex- ° 


tensively, increasing profits when costs decreased. The 
commanding general of AMC became “the sole head of 
the procurement activity” in February 1951, supervising 
purchasing overseas as well as in the United States. 

Until January 1956 the Air Force negotiated virtually 
all contracts under the national emergency clause of the 
1947 act. After this date, it used this exception only in 
special cases and made most of its determinations under 
the other exceptions to the act. Contracting became more 
complex, since the Office of the Secretary of the Air Force 
had to approve a large number of decisions that field 
agencies formerly would have handled. 

Following government policy, the Air Force placed 
as many contracts as possible with small business concerns 
—those employing fewer than 500 people, independently 
owned, and not dominant in their respective fields. AMC 
helped small businessmen secure contracts, subcontracts, 
and adequate financing. When the Air Force let contracts 
amounting to more than $14.2 billion during the last year 
of the Korean War, it placed orders for $609 million of 
this amount with small businesses. This was 72.8 percent 
of the ‘value of items and services considered within small- 
business capabilities. With Air Force encouragement, a 
considerable portion of the total amount found its way 
into small business through subcontracting. In 1953, more 
than 100 USAF prime contractors reported that they had 
placed with small business subcontractors $3.3 billion 
worth of business, or twenty-one percent of the $15.56 
billion in contracts they themselves held. 





The Air Force wanted prices that were fair and reason- 
able and at the same time encouraged efficiency and 
economy in production. It emphasized prompt and satis- 
factory performance and took into account the risk of the 
individual contractor. After studying profits in the aircraft 
industry, both in the aggregate and for individual com- 
panies for the period January 1942-December 1955, the 
Air Force related these profits to those of comparable in- 
dustrial groups and concluded that they were fair and 
reasonable, Subsequently, a House of Representatives sub- 
committee agreed that the government was receiving 
“substantial value” for its money. 


Production Programs and Problems 


One of .the most important factors affecting aircraft 
production after World War II was the fluctuation in Air 
Force programs. Between July 1, 1946, and June 30, 1947, 
the 604 aircraft accepted by’the AAF were not enough 
to replace the aircraft that had become obsolete. In its 
support of the seventy-group program, the congressional 
Aviation Policy Board held in 1948 that the Air Force 
should buy 86,000,000 pounds of airframe weight annually 
by 1953. In May 1948, Congress granted almost $2 billion 
to the Air Force to meet the needs of the first year of a 
five-year buying program. But this buying spurt ended in 
December when the prospect of reduced funds in future 
years compelled the Air Force to cut back to forty-eight 
groups. Even a force of this small size required an annual 
production of 31,000,000 pounds of airframe weight, but 
the Air Force got only 20,154,000 and 26,315,000 pounds 
in fiscal years 1949 and 1950, respectively. 

After the Korean War began, USAF goals shot upward. 
For the ninety-five-wing force, the Air Force planned in 
July 1951 to spend about $6.86 billion of its fiscal year 
1952 funds to buy 5,604 planes. Then, in late 1951, the 
goal became 148 wings to be reached by 1955. During 
the latter half of 1952, the Air Force directed AMC to 
buy 6,082 planes with fiscal year 1953 funds of about 
$7.4 billion. 

Despite shifting programs and production problems, the 
American aircraft industry increased production fivefold. 
In December 1952, Under Secretary Roswell L. Gilpatric 
noted that manufacturers were building about 650 planes 
per month as compared with 180 per month two years 
earlier. During the first six months of 1953 aircraft de- 
liveries totaled more than 4,000. 

The end of the Korean War, new production goals, and 
the decision to arm for the “long pull” rather than for 
an imminent date of maximum danger all profoundly 
affected aircraft procurement. During 1958 the fluctuation 
in the wing programs from 148 to 120 and then back 





NUMBER OF AIRCRAFT ACCEPTED FOR THE USAF 
1948 TO DECEMBER 31, 1956 
UNITS WEIGHT 
(Thousands of Pounds) 
FY 1948 876 8,358.2 
1949 1,278 20,154.0 
1950 1,652 26,315.0 
1951 1,756 27,800.7 
1952 . 2,314 54,239.5 
1953 4,723 83,243.3 
1954 5,662 101,810.4 
1955 4,830 94,585.4 
1956 3,086 65,141.0 
1937* 1,228 30,739.0 
("As of December 31, 1956) 











NUMBER OF LINE ITEMS AND ESTIMATED QUANTITY 
OF ALL ITEMS IN USAF SUPPLY SYSTEM 


TOTAL ESTIMATED TOTAL 
INVENTORY OF QUANTITY OF 
LINE ITEMS ALL ITEMS 
As of June 30, 1947 310,808 360,848,088 
As of June 30, 1956 1,087,634 957,117,920 
As of December 31, 1956 . 1,147,145" 999,163,295 
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to 187 wings resulted in cutting the numbers of trainers, 
transports, and supporting aircraft to be purchased. Be- 
cause of the continued stretchout of aircraft schedules, 
aircraft production remained at a more even keel during 
the latter half of 1954, declined in 1955, and leveled off 
in 1956. 

Even with more stable production programs, important 
changes in procurement and production continued. As 
more money went for guided missiles, less went for air- 
frames. Individual companies felt the effects of this de- 
cline in aircraft deliveries. The Air Force expected money 
for engines and armaments to remain fairly constant, but 
there would be a substantial increase in funds for elec- 
tronic equipment. During fiscal year 1956 the Air Force 
released more than $8 billion for procurement, about half 
going for the purchase of new aircraft and spares, one- 
fifth for missiles, and the balance for modifications, facili- 
ties, and supporting activities. Original plans called for 
the purchase of 2,375 planes, but program changes en- 
abled the Air Force to add another 402 without new 
appropriations. By price redeterminations, changes in re- 
quirements for spares, and other adjustments, the Air 
Force recouped about $1 billion during fiscal year 1956, 
enough to buy 100 B-52s or 1,000 fighters. The money 
actually went for a variety of weapons. 

Immediately after World War II, the Air Force could 
do little to assist the aircraft industry, which had been 
hard hit by a decline in production from a wartime high 
of nearly 100,000 planes a year to less than 1,000 in 1947. 
When the Air Force scheduled more planes to be built in 
1948, the industry was ill prepared to cope with even a 
moderate expansion. Aircraft had become more difficult 
to build, for reciprocating engines and airframes of light 
sheet metal had given way to jet engines and airframes of 
heavy sheet metal. During World War II the Air Force 
bought standardized weapons in enormous quantities, per- 
mitting full play to the American flair for mass production. 
But quality was more important in the age of atomic 
power and jet propulsion, and mass production was more 
difficult to come by. 

Major strides in technology gave the Air Force planes 
with far better performance, but their complexity often 
ruled out the fullest application of mass production tech- 
niques that would have saved both time and money. Air- 
craft contained extremely complex superjet engines and 
highly intricate electronic systems. Each of the 6,000 bolt- 
holes in the wing of a B-47 had to be accurate within 
one- to two-thousandths of an inch—less than the thick- 
ness of a human hair. To make the thin wings of the latest 
fighters strong enough to withstand the stresses of super- 
sonic flight, they were almost hand-carved from solid 
metal. Giant forging and extrusion presses that shaped 
whole plane sections promised to solve this problem. 

The production difficulties of aircraft manufacturers 
were multiplied during the early years of the Korean War. 
Slippage, the amount that deliveries fall behind schedule, 
became a familiar term. In May 1952, General Rawlings, 
AMC commander, pointed out that there had been sub- 
stantial slippages in the effort to meet the ninety-five-wing 
program and that even schedules that had been stretched 
out had not been met. 

Many production problems were inescapable during a 
limited mobilization when industry continued to produce 
civilian goods and when military requirements were super- 
imposed upon an existing industrial base. Machine tools, 
components, and parts became bottlenecks, and strikes 
affected industry. Modifications on the production line, 
although essential if planes were to become reliable and 
superior combat weapons, affected schedules also. To 
balance demands for new and better planes against the 
criticism that too frequent changes on the production line 
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Gen. Edwin W. Rawlings, who has been commander of the 
Air Materiel Command from July 1951 to the present. 


inhibited mass production, the DCS/Materiel decided 
when to freeze designs or permit deviations. 

Lead time, the period between the placement of an 
order and the delivery of a finished product, remained a 
controlling factor in military production. The events that 
took place during this period were time-consuming, but 
they normally had to‘occur in sequence. Because of lead 
time, the great production effort of the Korean War did 
not bear fruit until the summer of 1952 when the first 
aircraft ordered after June 1950 rolled off the production 
lines. In 1952 a modern fighter required an average of 
twenty-one to twenty-four months in lead time, while big 
bombers took thirty to thirty-six months. 

To reduce time and costs, in 1953 the Air Force applied 
the weapon system approach to procurement and _ per- 
mitted the manufacturer to subcontract for many items 
of equipment. Previously, it had bought most components 
and supplied them to the airframe manufacturer, but this 
grew increasingly awkward as airframe and components 
became more interdependent. This new method utilized 
the engineering and managerial skills of the aircraft 
industry to a far greater extent. The Air Force still bought 
separately certain major components such as engines. 


Supply 

Modern air warfare demanded military equipment on a 
scale that was truly bewildering. By 1957 there were 
about 1,150,000 separate items in the Air Force inventory. 
During 1955 alone, AMC handled more than 41,600,000 
items weighing about 4,500,000 tons. Keeping track of this 
vast quantity and variety of goods was a fantastic problem 
in supply management. 


The Supply System 


The Air Force bought most of its supplies direct from 
the manufacturer. Whenever practicable, it coordinated 
purchases with the other services. A single military depart- 
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The airlift of high-priority cargo like jet engines proved itself in the Korean War as saving both time and money. 


ment bought for all three certain items in common use. 
The Air Force, for example, bought photographic equip- 
ment for all the services, while the Army bought food 
for all three. Joint agencies under the Secretary of Defense 
bought such items as petroleum products and medical 
supplies. In December 1955 the three services decided to 
exchange information on inventories and, if possible, 
transfer materiel instead of buying new goods. Of the 
eight groups set up for this purpose, the Air Force headed 
those handling vehicles and chemical products. 

While AMC did most of the purchasing, an Air Force 
installation could also buy certain inexpensive goods 
directly from a local civilian merchant or manufacturer. 
This local purchasing helped the Air Force keep down 
the number of items in its supply system, reduced the 
cost of record-keeping, and eased the problem of storage 
space. Beginning in 1952, USAF bases bought from 
General Services Administration depots when their prices 
and services compared favorably with those of commercial 
stores. Of 145,000 items authorized for local purchase 
in 1956, GSA supplied 2.8 percent. 

The Air Force distribution system was built around the 
air materiel area depots and the specialized depots. In 
January 1949 the Air Force divided the United States, 
and in a sense the world, into eastern and western supply 
zones. Each area depot supplied units in its locale with 
items in common use. Specialized depots carried particular 
items of supply, and generally only one in each zone 
carried these items. Thus, only two depots in the United 
States would stock F-84 parts, one in the east and the 
other in the west. 

For shipments overseas, certain depots in the United 
States acted as control points, checking requisitions from 
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abroad and ensuring that they would be filled. In January 
1950 the Army and the Air Force agreed that the pre- 
dominant service in an overseas area would have respon- 
sibility for supply of items in common use in that area. 
Among the areas for which the Air Force assumed supply 
responsibility were the United Kingdom and the Philip- 
pines. 

As atomic weapons began to enter into all USAF activ- 
ities, they had to be integrated into the supply system. 
The process began early in 1950 with the establishment 
of a separate class of atomic energy property. In 1951, 
by agreement with the Department of Defense and the 
Atomic Energy Commission, the Air Force began to 
operate atomic storage sites. AMC assumed responsibility 
for storing and maintaining weapons. Except for the bombs 
themselves and certain specialized items, most atomic 
materials came within the USAF logistical and budg- 
etary system. 


Supporting the Combat Forces 


The striking power of the Air Force hinged upon the 
preparedness of the USAF supply system. Early in 1949 
the Air Force began to prestock supplies at selected over- 
seas bases to sustain SAC forces in combat for ninety 
days. Combat units liable to deployment on short notice 
also had flyaway kits, packages of spare parts and supplies 
that could keep a plane flying for thirty days. 

During the Korean War the Air Force concentrated 
on equipping combat wings and limited the size of the 
materiel reserve to be kept for all-out mobilization. In 
1954, however, it began to accumulate stocks for its 
mobilization reserve. In building up this materiel reserve, 
the Air Force took into account the fact that certain 
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Antiquated logistic methods of World War II forced stockpiling on global basis, piled up large surpluses like this, 


items might soon become obsolete and that it would 
have to replace them from time to time. It began to 
emphasize those items required during the critical initial 
period of a full-scale war. 

Considering the tempo of modern warfare, it was 
apparent that the supply system did not give sufficient 
support to aircraft included in war plans. In February 
1955 the Air Force began to give preferential treatment 
to these planes in time of peace to ensure that as many 
of them as possible would be ready at all times. It based 
priorities on the importance of the mission for which the 
items were needed and the period within which the 
request had to be met. When the first B-52 wing en- 
countered shortages of supporting equipment, AMC depots 
worked hard and fast to overcome the deficiencies. 

Since the Air Force stocked more than a half-million 
items for spare parts and engines, it was extremely dif- 
ficult to order the right part in the right amount and 
be sure that it went to the right place at the right time. 
A year’s supply of spare parts was delivered along with 
new aircraft. Aside from these initial spares, additional 
parts went to factories when there were major modifica- 
tions on the production line and to units when worn-out 
items needed replacing. In June 1955 the value of spare 
engines and parts exceeded $8.6 billion. 

In 1948 the Air Force began to study ways to reduce 
the cost of spares. The sum requested for initial spares 
in fiscal year 1951 amounted to 44.2 percent of the total 
cost of the aircraft program. But by fiscal year 1956 the 
Air Force brought this staggering percentage down to 
28.1. The cost of spare engines was a major factor. 
By making minor repairs at air bases, maintenance men 
lengthened the useful life of a jet engine and reduced 
these costs substantially. Using the modern actuarial meth- 
ods of the life insurance business, the Air Force made 
more accurate forecasts of the life expectancy of engines, 
saving millions of dollars. 

Strict. control over the delivery, stockage, issuance, 
and repair of the few most expensive items also cut the 
cost of spares. Seventy-six percent of the dollars spent 
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for airborne electronic equipment went for twenty-nine 
items, less than one percent of the total number of items 
in this category. The Air Force saved large sums by 
cutting down the time spent to repair these high-value 
items and the time that they were kept in stock. 

Oil was the blood stream of the air arm. When an 
oil workers’ strike in 1952 cut deliveries of aviation gaso- 
line and jet fuel by almost thirty-five percent, the Air 
Force could maintain an adequate reserve of fuel only 
by restricting flying in all commands except FEAF. The 
Air Force decided that pipelines delivered gasoline and 
oil with less danger of fire than railroad cars or tank 
trucks and at less cost in time and manpower. By 1956, 
commercial pipelines were supplying ten USAF installa- 
tions with vital petroleum products. The Air Force also 
tested the possibility of storing jet fuel in underground salt 
caverns in Kansas. 


Airlift and Automation 


In World War II, supplies moved to troops at a speed 
of only three and one half miles per hour, no great im- 
provement over the one and one-third miles per hour 
of the American Revolution. Critical and expensive items 
were transported by ship and rail and _ stockpiled at 
forward depots. The need for swifter supply for a global 
air force was self-evident, and the Air Force looked to 
airlift and automation to do the job. 

While the airlift of materiel was difficult, it was the 
only way that goods could be delivered to overseas bases 
in time to support the combat forces in the initial and 
crucial stage of a war. For this purpose, frequency of 
aerial delivery was a much better measure of effectiveness 
than total tonnage delivered or tons per mile. Airlift also 
eliminated the need for large stockpiles of expensive items 
in forward depots, cut down the time between procure 
ment and use, and permitted the purchase of fewer critical 
items, such as engines. Early in 1955, the Air Force began 
the routine airlift of certain types of aircraft engines 
and other valuable and critical items to overseas areas 
directly from depots in the United States. AMC determined 
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A part of the logistic function is the maintenance of materiel. This machine shop is at Albrook AFB, Canal Zone. 


engine requirements and tonnage and pickup and delivery 
points, while MATS operated the airlift, deciding routes, 
schedules, and standards of service. 

Automatic machines could also help solve the problem 
of rapid delivery. It was not unusual for the Air Force 
to spend about eighty percent of the time between the 
requisition of supplies and their receipt in processing the 
data and handling materials. An electronic communications 
system cut about ten days off the requisitioning time. 


The heart of this system was the transceiver, an electronic 


device that transmitted information by wire or radio at 
tremendous speeds and without error. By January 1957 
this equipment had been installed at all depots throughout 
the world and at overseas bases. 


Supply Management 


Fortunately, measures which contributed to speed and 
flexibility also offered substantial savings. And proper 
supply management, such as disposal of surpluses, inven- 
tory control, and standardized procedures, contributed to 
the efficiency of USAF operations. 

The disposal of billions of dollars of surplus items 
after World War II helped ease the problem of storage 
space until the Korean War, when it became acute again. 
The Air Force built warehouses, leased commercial space, 
and recaptured facilities formerly operated by the gov- 
ernment. In December 1954, AMC opened one of the 
largest and most modern warehouses in the world at 
Wilkins Air Force Station, Ohio. During 1955 the Air Force 
took over from the Army seven depots, with about 10,000,- 
000 square feet of storage space. 

The Air Force had to know the cost as well as the 
number of each item it used. By 1955, it had applied mone- 
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tary values to inventories and supply transactions at bases 
and depots both at home and abroad. Since items costing 
less than $10 made up 75.5 percent of the total number 
but only eighteen percent in terms of dollars, the Air Force 
decided in 1953 to concentrate on controlling the more 
expensive items. 

Considering the staggering number of items in USAF 
inventories and their constant modification or replacement, 
the paper work: involved in processing data and con- 
trolling inventories would be virtually impossible to handle 
manually. After 1947 the Air Force experimented with 
electronic computers as a solution. UNIVAC proved its 
worth in computing requirements for fiscal year 1957. 
Another computer handled the paper work involved in 
filling a requisition from depot stocks in about one second. 

Conveyors and other mechanical devices saved time, 
men, and money in the handling of materials. Packaging 
alone cost the Air Force about $1 billion each year. The 
three military departments tried to use uniform methods 
parallel to those of private industry. In January 1954, 
transportation experts took over this important activity. 

The Air Force’ joined the other services in standardizing 
procedures to eliminate duplication. A major step in this 
direction was the preparation of a single catalog for all 
items used by the military. The slow and arduous task of 
identifying, describing, and numbering millions of articles 
began in 1947, and by 1957, more than 360,000 USAF 
items, about one-third of the total, had been catalogued. 


Maintenance 


Maintenance at three levels kept USAF weapons and 
equipment ready for combat: organizational, field, and 
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Mothballed B-29s, later broken out and used in Korea. Technical progress has virtually outdated such methods. 


depot. Squadrons serviced their own aircraft and equip- 
ment on the flight line, inspected them before and after 
flight, and replaced parts. Field maintenance, performed 
in hangars and shops at USAF bases, involved the minor 
repair and modification of equipment. And air materiel 
area depots and private plants completely overhauled air- 
craft and components and made major modifications. In 
July 1951 the Air Force set up the first of its specialized 


maintenance depots at Kirtland AFB, N. M., to keep test 


equipment for atomic weapons ready for use. 
Maintenance made heavy demands on USAF resources. 
In 1957, one-third of the military and civilian members 
of the Air Force were maintenance men. Their tasks ranged 
from installing electronic countermeasure equipment in 
B-52s to painting radomes on DEW Line stations in the 
Arctic. The cost of maintenance grew as the cost and num- 
ber of aircraft increased. Frequent modifications of weapons 
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and their increasing complexity also raised maintenance 
costs. In fiscal year 1956, the Air Force spent $1.4 billion 
for maintenance and modification. 

The rapid demobilization after World War II almost 
ended all USAF maintenance work. By November 1946, 
when the number of maintenance men had dropped to 
eight percent of the total on hand in January 1945, only 
eighteen percent of first-line aircraft were ready for com- 
bat. The situation eased somewhat by 1948, when AMC 
was able to help overseas commands clear up their back- 
logs of items needing repair. During the pre-Korean yeats, 
the Air Force also modernized World War II planes. It 
equipped most of its B-29s with new engines and electric 
propellers so that they could reach higher altitudes. 

The Berlin Airlift created a major maintenance problem 
in 1948-49. C-54s underwent extensive 200-hour inspec- 
tions amounting to minor overhauls at the Burtonwood de- 
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Lt. Gen. Clarence S. Irvine, Deputy Chief of Staff, Materiel. 


pot in England. AMC depots also overhauled engines, while 
civilian contractors in the United States under AMC tech- 
nical supervision carried out “cycled reconditioning” of air- 
craft after every thousand hours of flight. When Operation 
Vittles ended in September 1949, the Air Force returned 
virtually all the planes in the airlift to the United: States 
and reconditioned them. 

In 1950 there was an immediate demand for aircraft 
for the Korean War, for additional wings, and for foreign 
aid. The Air Force withdrew B-29s, F-51s, and other 
World’ War II planes from storage and reconditioned them 
for combat. USAF depots and civilian contractors fitted 
these planes with improved engines, armament, and equip- 
ment, New aircraft coming into use developed unsatis- 
factory mechanical conditions and needed repairs. Main- 
tenance men installed and maintained radar and communi- 
cations equipment at aircraft control and warning sites 
and converted communications equipment in aircraft and 
ground facilities to ultrahigh frequency. 

During the Korean War, the Air Force did not have 
enough aircraft on hand to follow the World War II prac- 
tice of declaring aircraft “war weary” when they needed 
extensive repairs. The modern airplane was also six to 
seven times as expensive as its predecessor of a decade 
before. During the early stages of the war, certain main- 
tenance units dragged heavy equipment into forward 
areas and built small maintenance shops. This practice 
proved unsatisfactory, and after a year.of war, FEAF units 
set up relatively complete facilities in rear areas. These 
shops relieved two or more combat groups of their normal 
responsibilities for field maintenance, major inspections, 
and minor repair of engines. 

The Air Force greatly improved jet engine maintenance 
after 1946. In 1947-48 the number of jet engines in USAF 
depots tripled. Engineers developed techniques for making 
these new engines more reliable and durable. Beginning in 
1949 the Air Force authorized minor repairs of jet engines 
at air bases. This step increased the average length of time 
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between overhauls and kept jet fighter units in a higher 
state of operational readiness. The average span between 
major overhauls of the J-33 engine was extended from 
ninety-six to 237 hours. 

Minor overhaul plus better maintenance saved men and 
money as well as decreasing the need for new engines. 
Since litter on runways and taxiways damaged jet engines, 
the Air Force improved the surface conditions of the run- 
ways and impressed maintenance men with the importance 
of keeping them clear of debris. 

After 1950 the most important stress was placed on 
staying ready for action. AMC organized about 4,000 high- 
ly skilled civilians into sixty mobile maintenance teams 
ready to move at any hour to repair battle damage or help 
SAC bases get aircraft into action. During SAC exercises, 
some of these teams moved to SAC bases; others repaired 
aircraft landing at depots without advance notice. 

The shortage of experienced technicians caused the 
Air Force to resort to contract maintenance. By 1949, 
private enterprise handled a considerable portion of the 
work of repairing USAF transports. This not only relieved 
USAF depots of some of their workload but helped sup- 
port the aircraft industry. After the Korean War, there was 
a steady increase in the amount of contract work. Aside 
from maintaining jet engines, civilian contractors repaired 
certain complex armament and radar equipment because 
there were too few airmen able to work on these items. 
During 1956 the Air Force spent $75 million to hire civil- 
tan technicians and expected this cost to continue to rise. 
But skilled airmen were also necessary because there were 
many places where only military people could be used. 
Furthermore, in time of war, industry would have to shift 
from repairing aircraft to producing them. 

One of the most important contract jobs was that of 
keeping the giant B-36 ready to fly. Beginning in 1952, 
the manufacturer of the plane, Convair, spent many thou- 
sands of man-hours modernizing and reconditioning each 
plane every two years. The craft was reconditioned and 
improved but not made like new, thus saving money and 
reducing the time the plane was out of commission. Con- 
vair also performed necessary field maintenance on the 
B-36 from 1952 on. 

The reconditioning program followed the procedure 
known as “inspect and repair as necessary” (IRAN), 
under which the Air Force began to work in August 1952. 
Previously, in overhauling a plane, mechanics disassembled 
it and replaced many parts that could have continued to 
function. Under the new system, the maintenance records 
of the plane and its components, plus flight tests and 
equipment tests, determined the extent to which the plane 
would be taken apart and repaired. This procedure re- 
duced the costs of overhaul sharply, enabling the Air Force 
to repair three aircraft of the same type for the previous 
price of two. In the case of the C-47, IRAN cut the cost of 
repairs on each plane from $60,000 to $13,000. 

Until the Korean War created emergencies, the Air 
Force had made progress in repairing damaged or worn- 
out equipment. After the war ended, USAF depots in- 
spected and classified each item worth repairing to see 
how much maintenance was needed. Repairmen at air 
bases also screened items to decide whether they could 
be fixed. From October 1952 to July 1954, USAF depots 
checked about 12,500,000 items and found that ten per- 
cent were serviceable, ten percent required minor repairs, 
sixty-seven percent needed overhaul, and thirteen percent 
could be reclaimed or condemned. During this period, 
major commands also inspected more than 1,350,000 items 
and reported that twenty-five percent were serviceable, 
thirty-five percent could be repaired at bases, thirty-four 
percent would have to go to USAF depots, and six percent 
could be reclaimed or condemned. 
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Genisco G-Accelerators play vital role in ICBM development 


Threading the needle half-way round the world leaves no room 
for error. 

Inertial guidance—self-contained guidance systems used to direct 
huge ICBM’s to the target—depends for its accuracy upon the degree 
of internal instrumentation perfection. Switches, relays, delicate instru- 
ments, and hydraulic and electrical systems must operate perfectly — 
even while subjected to tremendous acceleration forces. 

Testing components and complete asssemblies to simulated 
operational G-forces, as required by MIL-E-5272A, before relying 
upon their operation in actual flight is easily accomplished with 
Genisco’s G-Accelerators. 

Genisco’s precision centrifuges are available in five standard sizes— 
from high-speed machines capable of high G-loadings, to large 12-foot 
diameter machines capable of accommodating complete electronic or 
electromechanical systems. 

All models incorporate features necessary for critical laboratory 
testing, as well as the ruggedness and simplicity of operation required 
for production-line test programs. 

Many automatic features minimize operator responsibility and 
chance for error. Built-in safety features and integrity of construction 
provide maximum protection to both personnel and machine. 

Complete specifications on all machines and accessories are avail- 
able. Write, outlining your specific requirements. 


reliability first 


2233 Federal Avenue, 
Los Angeles 64, California 


MODEL B78 
Accommodates 
test objects up to 
25 pounds; 1200 
G-pounds max. 


MODEL C159 
Accommodates 
100-pound test object 
on each end of boom; 
2000 G-pounds max. 


MODEL D184 


Range of 1 to 800 G’s; 
1000 G-pounds max. 


MODEL E185 

Subjects two 300-pound 
assemblies to 100 G’s. 
30,000 G-pounds max. 
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Have you analyzed the structural design advantages and ~ 


eight-saving possibilities offered by ESNA’s AN approved 
ersions of the new NAS low-height, lightweight, counter- 
bored types of self-locking nuts? 

For example, there is ESNA’s LHTM-TE and LHTAS51 
series for structural applications which conform to NAS 679- 
695 drawings for low-height counterbored locknuts. These 
parts meet the tensile, vibration, twist- and push-out require- 
ments of MIL-N-25027 (ASG), performing satisfactorily at 
temperatures up to 550° F; they also meet AN-N-5 and AN- 
N-10 tensile specifications and are dimensionally interchange- 
able with AN868, 364, 865, 366 parts. These nuts combine 
high strength with lightweight and reduced height; the coun- 
erbored base eliminates use of shims to keep threads out of 
bearing. Extra weight savings can be obtained by using them 
vith new 160,000 psi short thread length NAS bolts. 

Now, to meet the increasingly severe space limitations of 
ew missile and avionic designs, ESNA announces the availa- 
bility of a full line of NAS miniature, counterbored self-locking 
huts conforming to NAS 696, 697, 698 drawings. All of these 
new Elastic Stop nuts use ESNA’s AN approved offset crown 
locking device which exerts locking torque radially and elasti- 
“4 to assure vibration-proof tightness and extended re-usa- 
bility, 

For significant new developments resulting from space- 
and weight-saving fastener research look to ESNA, pioneer 
Producer of the famous red collar Elastic Stop nuts, 


=1 in g nuts 


ave ELASTIC STOP NUT CORPORATION 
a OF AMERICA 


MAIL COUPON FOR DESIGN INFORMATION 


Dept. N42-839, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New Jersey 


Please send me the following free fastener information: 


(CD Spec sheets on new (CD Here is a drawing of our product. 
LHTA51 Series What type of self-locking fastener 


(CD Spec sheets on new would you suggest? 


LHTA5SIM Series 


Name 





Company 





Street. 





City. 
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Men and Materiel move together quickly... efficiently...economi- 
cally—when they move by rail. The experience and resources of 
the Railroads enable them to handle any military movement— 
large or small—wherever and whenever desired. When there’s 
a transportation job to do...the Railroads can do it best! 


Reduced fares when on leave 
. Special discounts on Transportation Requests 
ba i about Family Fares 


The Best Buy— BUY TRAIN! 
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Chapter 22 





THE TOOLS 


Management 


almost $18 billion for fiscal year 1957, the Air Force 

might well be described as the biggest business in 
the United States. Effective management of an enterprise of 
such magnitude called for the utmost efficiency and econ- 
omy of operation. 

Secretary Symington early recognized the importance of 
management in the new Air Force and appointed his for- 
mer special assistant, Eugene M. Zuckert, as Assistant Sec- 
retary (Management) on September 26, 1947. During a 
tenure of more than four years of responsibility for budg- 
etary policy and control, Zuckert laid the groundwork for 
an effective system of management control throughout the 
Air Force. He was instrumental in developing a cost-control 
system that enabled the Air Force to account more clearly 
for its use of public funds and to present its budget in the 
terms appropriate for a large enterprise. 

Within the Air Force, two major staff officers, the Comp- 
troller and the Inspeetor General, exercised the principal 
management controls. In a small way, the Air Adjutant 
General also assisted. in the managerial process through his 
records management program. The Comptroller idea was 
a comparatively recent development taken over from pri- 
vate enterprise, while the Inspector General basically con- 
tinued a traditional inspection system but with additional 
police and security functions. 


W iw assets of more than $70 billion and a budget of 


Comptroller Management 


The Air Force pioneered among the military services in 
adopting the modern business concept of comptrollership 
to help solve its management problems. Confronted with 
limitations on personnel and funds and increased operating 
and procurement costs at the end of World War II, the 
Assistant Secretary of War for Air, Robert A. Lovett, saw 
the need of a comptroller organization to ensure the maxi- 
Mum return on every dollar spent. This approach culmi- 


The air policeman represents the field arm of the Provost 
Marshal, part of the Air Force management organization. 
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As Assistant Secretary, Eugene Zuckert 
laid foundation for management control. 


nated in the establishment in the AAF of the Office of the 
Air Comptroller on June 7, 1946, headed by Brig. Gen. 
Grandison Gardner. Gardner’s deputy, Brig. Gen. Edwin 
W. Rawlings, took over in mid-November 1946. Able and 
energetic, Rawlings guided the new office through its for- 
mative years—1946-51. His initial efforts went into bringing 
budgetary, fiscal, and statistical functions together into a 
smooth-working organization. 

Establishment of the Department of the Air Force brought 
new responsibilities to Rawlings, whose office was redesig- 
nated Comptroller, USAF, in December 1947. These func- 
tions included preparation and support of its own budget, 
operation of its own accounting and disbursing network, 
assumption of its own auditing functions, and enlargement 
of the statistical reporting system to include personnel 
strength accounting, casualty reporting, and the collection 
and compilation of medical statistics, 

In 1949, Congress recognized the worth of the comp- 
troller concept by the passage of Public Law 216. It required 
the appointment of a comptroller for each of the military 
departments, with responsibility for all budgeting, account- 
ing, progress and statistical reporting, and imternal auditing. 
Since the Air Force had already anticipated this action, the 
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Lt. Gen. Charles B. Stone, 
Deputy Chief of Staff, 
Comptroller, 1951-55. 


Lt. Gen. Manuel J. Asensio, 
who succeeded Gen. Stone in 


mid-December 1955. 


essential effect of the law was to make the Comptroller 
responsible to the Secretary of the Air Force as well as to 
the Chief of Staff. The act stipulated that the Comptroller 
might be either military—the rule in the Air Force—or 
civilian, but that if military he must have a civilian deputy. 

The comptroller organization continued to expand and, 
by 1948, had begun to operate on a worldwide basis. A 
special recruitment and training program was set up to 
obtain properly qualified personnel. The Comptroller kept 
a close check on the entire system by means of a program 
of recurring visits begun in November 1949, 

By the close of July 1951, when Lt. Gen. Charles B. 
Stone, III, succeeded General Rawlings as Deputy Chief 
of Staff, Comptroller, the comptroller organization through- 
out the Air Force totaled approximately 22,375, almost 
equally divided between military and civilian personnel. 
Lt. Gen. Manuel J. Asensio, who had previously served as 
the USAF Director of Budget, replaced General Stone in 
mid-December 1955. At the close of 1956, Asensio super- 
vised 43,177 persons, of whom 25,925 were civilians. 


Budgeting 


Every year the Air Force prepared its budget for the 
next year—an estimate of the amount of money it needed to 
carry out its program for the fiscal year. The amount of 
money appropriated by Congress determined the size and 
composition of the Air Force. Despite the recurrent stress 
on economy, the mounting cost of modern air weapons pre- 
cluded any real or lasting reduction in USAF budget re- 
quirements. After the Korean War, the Air Force got the 
biggest slice of the defense dollar. 

The military budget for fiscal year 1950 presented for 
the first time in one estimate and one series of appropria- 
tions all the direct requirements of the Air Force. A new 
creation arising from the separation of Air Force and Army 
budgeting, the main budget structure consisted of twelve 
appropriations corresponding to the major elements in the 
USAF program. Primarily functional, it grouped homoge- 
neous and related programs within a single appropriation. 
This change resulted in the so-called performance type of 
budget, and its adoption promised more effective manage- 
ment of appropriated funds. 

Subsequently, the Air Force reduced the number of 
appropriation categories to eight: aircraft and related pro- 
curement, other procurement, military construction, re- 
search and development, operation and maintenance, mili- 
tary personnel, reserve personnel, and Air Nationa] Guard. 
Under the first four appropriations, called no-year appro- 
priations, the funds authorized remained available for 
obligation and expenditure for an indefinite period. This 
continuing availability of money, authorized by Congress 
in 1950, was of great importance to the Air Force because 
of its costly, long-range programs for base construction, 
weapon research and development, and aircraft procure- 
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ment. The last four categories were annual appropriations 
available for obligation for one fiscal year and for expendi. 
ture for two additional fiscal years. In the 1950s, the two 
procurement appropriations accounted for about forty per. 
cent of the USAF budget request, while day-to-day oper. 
ating costs—operation and maintenance and military per. 
sonnel—required about fifty percent. 

The USAF budget process began with the compilation 
of program data, based on fundamental assumptions pro. 
vided by the Office of the Secretary of Defense. The next 
step, issuance by the USAF Director of Budget of the Call 
for Estimates, provided program guidance and budgeting 
instructions to all the major commands and estimating agen- 
cies of the Air Force. Normally, this document was released 
in mid-January of each calendar year and applied to the 
budget estimate for the second succeeding fiscal year. The 
fiscal year 1955 call, for example, went out on January 15, 
1953. 

Upon receipt at Headquarters USAF, the completed esti. 
mates underwent an intensive review by the Air Staff. From 





DEPARTMENT OF THE AIR FORCE 
‘ AIRCRAFT AND RELATED PROCUREMENT 
EXPENDITURES BY FISCAL YEAR 
FY 1950 
Net Expenditures: $1,198,750,160 
FY 1951 
Net Expenditures: 1,931,394,935 
FY 1952 : 
Net Expenditures: 4,340,909,236 
FY 1953 
Net Expenditures: 6,472,188,217 
FY 1954 
Net Expenditures: 6,909,219,635 
FY 1955 
Net Expenditures: 6,959,282,055 
FY 1956 
Net Expenditures: 6,073,788,654 
FY 1957 (Through December 31, 1956) 
Net Expenditures: 3,402,533,647 











the reviewing process, which ultimately involved the USAF 
Budget Advisory Committee, the Office of the Secretary of 
Defense, and the Bureau of the Budget, emerged the USAF 
fund requests forwarded by the President to the Congress 
in his annual budget message. As a rule, the Office of the 
Secretary of Defense and the Bureau of the Budget, in 
sisted on reductions. The USAF Director of Budget, how- 
ever, could protest such cuts either informally or by 4 
formal reclama—from the Spanish word for complaint. In 
the final analysis, Congress, of course, decided how much 
money the Air Force would get. 

Congressional action began in the House of Represent 
tatives with the drafting of an appropriation bill, followed 
by extensive hearings before a subcommittee of the House 
Committee on Appropriations. The House hearings usually 
opened with general statements by the Secretary of the Ait 
Force and the Chief-of Staff outlining in broad terms the 
requirements, objectives, and problems of the Air Force. 
Thereafter, the USAF witnesses presented the detailed 
justifications for the various programs and projects. The 
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Director of Budget organized and supervised all USAF 
budget presentations before Congress. 

Congressmen asked all sorts of questions during the 

hearings and USAF witnesses had to provide the answers, 
whether the subject was the wearing of suspenders by 
military personnel, the number of gadgets on aircraft, the 
construction of bakeries and laundries, or the procurement 
of heavy presses. At times also the going was rough, as 
when USAF witnesses had to refute the perennial charges 
of waste and extravagance or demonstrate that the Air 
Force needed more rather than less manpower. 
' Once the appropriation measure passed the House and 
Senate hurdles and received the approval of the President, 
the USAF Director of Budget took over the task of admin- 
istering the funds made available to the Air Force. This 
was the final step in the budgeting process, which by gen- 
eral agreement never allowed enough time for computation, 
required too much detail, and was always subject to 
change. 

The Air Force achieved autonomy during a period when 
economy was the watchword in Washington. In general, 
defense budgets prior to the Korean War were kept under 
tight dollar ceilings. In fiscal year 1950, Congress ap- 
propriated $4.7 billion for the Air Force. 

The Korean War brought a sharp increase to $15.9 bil- 
lion in new USAF money appropriated for fiscal year 1951. 
The wartime peak of $22.3. billion came in the following 
fiscal year. The “new look” resulted in low figures of $11.4 
billion for fiscal year 1954 and $11.6 billion the following 
year. In fiscal year 1956 the Air Force received $15.7 bil- 
lion, and in 1957, $17.7 billion. 

Most of the rise in the total new money for 1956 came 
in the appropriation for aircraft and related procurement. 
This resulted from two factors: an increase in the number 
and cost of aircraft to be procured and the lack of any 
carry-over funds from prior years that could be applied for 
that purpose. The major portion of the additional $2 bil- 
lion for 1957 came in the appropriations for procurement 
and military construction and resulted principally from the 
acceleration of the B-52 and KC-135 production programs. 

In each of fiscal years 1950 through 1957 the Air Force 
got more money than the Navy, and in only two years— 
1951 and 1954—did it get less than the Army. 


Finance 


With autqnomy achieved, the Air Force gradually took 
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over its own finance activities from the Army. The estab- 
lishment of a USAF finance center was the final major step 
in the separation of Army and Air Force finance activities. 
After the Air Force Finance Center, located at Denver, 
Colo., began operating in July 1951, the Comptroller had 
responsibility for the entire USAF disbursing network. Be- 
cause of its size and location, the center functioned under 
the Air Force Finance Division, a separate. operating 
agency with the responsibilities of a command. 

The Korean War greatly increased the workload of the 
center, but by the spring of 1952 effective management 
permitted a sizable cutback in civilian personnel as well 
as other economies. Significant savings also resulted from 
the substitution of punch-card checks for conventional 
paper checks, a change later extended to other USAF in- 
stallations. Punch-card checks cost less and their use made 
possible an additional economy through mechanized opera- 
tions. 

A beehive of activity, the Air Force Finance Center 
handled personnel finance matters that required central- 
ized control. It processed and issued allotments; paid allot- 
ments, retired pay, and administrative expense accounts; 
processed accounting documents; accounted for, audited, 
and kept military pay records; and made collections and 
adjustments. A tremendous enterprise, this operation 
directly or indirectly touched the lives—and pocketbooks 
—of most USAF personnel throughout the world. 

Allotment activities overshadowed all others, whether 
measured by volume or by importance. If the allotment 
check failed to arrive promptly, an airman’s dependents 
might suffer or an officer’s life insurance policy might lapse. 
The processing included three types of action—authoriza- 
tions, discontinuances, and changes. Processing actions in 
1957 averaged approximately 150,000 per month. Allot- 
ment checks, which made up about ninety-five percent of 
the entire number issued by the center, exceeded 640,000 
and totaled $70 million per month. 

The center made every effort to lighten the workload 
and reduce the cost of its extensive allotment activity. In 
July 1952, it began a recurring annual review to determine 
whether the parents of airmen were actually dependents 
as claimed. The initial result was the discontinuance of 
2,686 allotments at a saving of $148,027 per month. In 
the same year, additional economies came from the con- 
solidation in one check of the premium payments due each 


‘large commercial insurance company from individual allot- 


¥ 


Finance Center, Denver, Colo., keeps records of total expenditures of the Air Force, about $17.8 billion in 1957. 
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The Finance Center’s Allotment Division sets up, services, and maintains more than 640,000 allotments for USAF people. 





Modern electronic business machines enable the center’s 
Accounting Division to process 400,000 vouchers a month. 


ments. Under this arrangement, the center issued a single 
check to each of sixty-nine insurance companies, in place 
of the 144,554 individual checks previously required. 
During the Korean emergency, as in World War II, 
civilian contractors received financial assistance from the 
government to expedite defense production. Beginning in 
late 1950 the Directorate of Finance began to process ap- 
plications from USAF contractors for the guaranteed loans 
provided by the Defense Production Act of 1950. During 
the period from July 1, 1950, through May 31, 1953, the 
Air Force received 365 applications for guaranteed loans 
and authorized 326 of them. The total value of these loans 
was $886.2 million, of which the Air Force guaranteed the 
repayment of $702.8 million. The principle of revolving 
credits was applied to defense contract financing, and the 
same contractor might use the money again and again. 


Accounting, Auditing, Capital Funds 


In 1951 the Air Force began to develop an integrated 
accounting system. The approach adopted was, first, to im- 
prove and interrelate all existing systems into a single ac- 
counting system for the entire Air Force, and, second, 
to devise procedures that would place USAF assets under 
accounting control, using the available stock, industrial, 
and management funds whenever appropriate. Harvard 
University and several nationally known commercial ac- 
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counting firms gave advice and assistance in setting up the 
new system. On July 1, 1954, the AF installed an inte- 
grated commercial-type accounting system at all air bases. 

After tests in February 1953, monetary inventory account- 
ing was extended to stocks at all USAF depots and bases. 
This system made possible a USAF inventory expressed in 
terms of dollars as well as units. Using the dollar as the 
common denominator, the supply manager could deter- 
mine where stocks were heavy and had to be reduced in 
order to lessen handling costs and warehouse requirements. 

The USAF auditing system operated on four continents 
and in nineteen countries with an organization of approxi- 
mately 2,500 persons. It had the large task of auditing in- 
ternal USAF financial activities and all procurement con- 
tracts. Its importance as the “Watchdog of the Air Force 
Dollar” grew with the expansion of the Air Force. 

The Korean War brought a substantial increase in con- 
tract auditing. About ninety percent of the dollar value of 
procurement contracts required auditing because they 
were either of the cost-reimbursement type or were fixed- 
price contracts containing price-redetermination clauses. 
The contract auditors—mostly civilians—audited the ac- 
counts and cost records of the contractors and surveyed 
their accounting methods and internal controls for accuracy 
and reliability. By agreement, the military service having 
the predominant procurement interest at one industrial 
location took responsibility for the related audits of the 
other services. 

Contract auditing paid for itself many times over by 
uncovering excessive or improper charges for labor, mate- 
rials, or administrative expenses. During fiscal year 1956 
the auditing of approximately $9 billion in procurement 
contracts resulted in cost reductions totaling an estimated 
$325 million. Based on an expenditure of $7 million for 
contract-audit salaries, each $1,000 spent for audit resulted 
in a cost reduction of $46,000. 

The Air Force benefited materially from two types of 
working capital funds. In use from 1950, the stock fund 
financed inventories of stores, supplies, materials, and 
equipment, while the industrial fund furnished. working 
capital for industrial and commercial-type activities. These 
were revolving funds, which meant that the selling or pro- 
ducing enterprise got the money derived from the sale of 
goods or services and used it to finance continued opera- 
tion. 

The Air Force Stock Fund in 1957 consisted of six 
divisions: Aviation Fuels, Clothing, Medical-Dental, Com- 
missary, Air Force Academy, and General Supplies. These 
buying and selling organizations operated in areas where 
studies indicated that the stock fund could bring about 
more efficient management of USAF resources. 
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Clothing is handled through a revolving fund whereby the 
seller uses money from sales to finance the operation. 


In 1957 there were eight printing plants under the Air 
Force Industrial Fund. Except for the absence of the profit 
motive, each operated like any other commercial printing 
plant, buying its own materials and supplies, paying for 
its own labor, and selling its finished product to defense 
activities in the neighboring area. 

USAF laundry and dry-cleaning plants at fifty installa- 
tions began operating under the industrial fund on July 1, 
1955. The Secretary of Defense, in December 1955, 
directed the Air Force to apply this principle to the air 
transport operations of MATS at the earliest practicable 
time. Because of organizational difficulties, this change had 
not yet been completed in mid-1957. 


Analysis and Reporting 


The Air Force carefully analyzed its missions, programs, 
and operations, measuring effectiveness against objectives in 
terms of quality, quantity, and cost. Management analysis, 
established as a staff function under the Comptroller, sought 


' to provide reliable data as a basis for making sound com- 


mand and staff decisions. 

Progress analyses pointed up the major factors affecting 
USAF operations, and cost analyses made possible evalua- 
tion and comparison on a dollar basis. Where alternate 
courses of action could be undertaken, knowledge of costs 
helped in making a final decision. ; 
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The Air Force pioneered among the military services in 
developing and using high-speed electronic computers to 
help solve its planning, programming, and operating prob- 
lems. USAF funds were used to develop the Standards 
Eastern Automatic Computer (SEAC), an experimental 
model placed in operation in 1950. In.June 1952, Head- 
quarters USAF received its first high-speed, digital com- 
puter, the Eckert-Mauchly UNIVAC. Another UNIVAC, 
installed in July 1954 at Headquarters AMC, lightened the 
huge burden of materiel computation. Well suited to proc- 
essing huge masses of data, the UNIVAC saved a lot of 
time. 

The Comptroller furnished accurate, timely, integrated 
statistical data on all USAF activities. A worldwide re- 
porting system highlighted accomplishments and signaled 
potential trouble spots. In 1957, the Comptroller issued . 
729 recurring reports, of which almost fifty percent origi- 
nated from requests by agencies outside the Air Force. 
The Air Force used modern mechanized techniques to 





Air Materiel Command uses UNIVAC high-speed digital computer to process huge masses of data, saves precious time. 


transmit and process the massive data needed for its opera- 
tions. It used electrical accounting equipment and the much 
faster electronic data-processing machines known as digital 
computers. The newly developed transceivers made possible 
the instantaneous transmission and verification of punch- 
card data via radio, telegraph, and telephone. Continued 
mechanization of operations at the base level promised 
more timely, accurate, and useful data while, at the same 
time, freeing much-needed manpower for reassignment in 
other areas. 


The Inspection Function 


The Office of the Inspector General determined and re- 
ported upon the combat readiness, efficiency, and economy 
of the Air Force, investigated aircraft accidents, promoted 
flight safety, and ensured the maintenance of discipline and 
security. It also provided a centrally directed criminal, 
counterintelligence, and special investigative service to all 
USAF commands in the zone of interior, Puerto Rico, Ber- 
muda, and Iceland. 

The Office of the Inspector General was established in 
January 1948, under Maj. Gen. Hugh J. Knerr. By 1951 all 
inspection activities had been decentralized to the field, 
and eventually they were all concentrated at Norton AFB, 
Calif. In 1957, the Inspector General, Lt. Gen. Elmer J. 
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Rogers, Jr., carried out his duties through two deputies— 
one for inspection and the other for security. 

Lt. Gen. Howard A. Craig, who succeeded General Knerr 
as the Inspector General in September 1949, insisted that 
inspection should not be a career field for officers. In his 
opinion, officers tended to lose contact with the field and 
its problems after prolonged inspection duty. Furthermore, 
in order to function effectively, the inspection system re- 
quired a steady influx of new men with a fresh approach 
and a firsthand knowledge of current problems. Craig there- 
fore established a rotation policy whereby officers would 
normally serve a maximum of three years on inspection 
duty. 

Both General Craig and his successor, Lt. Gen. Bryant 
L. Boatner, who became Inspector General in late July 
1952, held that inspection reports were confidential and 
privileged documents intended for use only within the Air 
Force. Secretaries Finletter and Talbott supported this 
stand. In the same vein, the reports of investigations of air- 
craft accidents were considered privileged documents not 
to be released to outside agencies, since such action would 
be prejudicial to the efficient operation of the Air Force 
and not in the public interest. A court decision in March 
1953 upheld this contention. 


Inspection 


Perhaps the most important function in the inspection 
system was to ascertain the operational readiness of the Air 
Force. Operational readiness inspections brought out the 
factors, such as shortages of equipment and personnel turn- 
over, which limited the effectiveness of combat and support 
units. Aircraft accident investigation was part of the flight 
safety activity. 

Readiness and materiel inspections and surveys covered 
all USAF activities except procurement. This broad ap- 
proach was typified by the survey of USAF capability to 
support the war plans of the Strategic Air Command. 

Inspection teams examined weapon systems and paid 
particular attention to the B-52 aircraft program and spe- 
cial weapon activities. They analyzed and evaluated USAF 
administrative, supply, health, and morale programs and 
looked into the effectiveness of the command and inspec- 
tion system. Sizable savings resulted from elimination of 
planned construction that did not meet immediate or 
projected requirements. In addition to pointing out faulty 
maintenance, the inspectors suggested improvements in air- 
craft design, specifications, and production standards. 

Expansion of the Air Force after June 1950 naturally 
increased the importance of procurement inspection. Here 
the objective was to ensure the maximum return from each 
dollar spent. Procurement inspectors kept a continuing close 
watch on USAF contractor facilities and performance and 
on all USAF procurement activity. Because AMC. was the 
largest single buyer for the Air Force, inspectors paid it 
special attention and made many recommendatiors to 
improve its procurement program. 

During 1953 the emphasis shifted from inspection of the 
individual facilities of a contractor to the survey of an 
entire procurement program. To make certain that the Air 
Force received items of high quality, inspectors made 
searching inquiries into all phases of the procurement cycle 
—from planning and design to final purchase. They con- 
ducted these inspections as early as possible in the pro- 
duction stage, so that corrective action could be taken with 
the least expense and delay. 


Police and Security 


The Provost Marshal and the Director of Special Inves- 
tigations shared the responsibility for police and security 
functions in the Air Force. After September 1950, these 
agencies were under the Deputy Inspector General for 
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Keeping track of literally millions of individual items, 
large and small, presents a formidable inventory problem. 
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USAF air police have found trained sentry dogs a valuable asset in their mission of safeguarding government property. 


Security, a position still occupied in 1957 by Maj. Gen. 
Joseph F. Carroll, a former FBI official. 

The Directorate of Special Investigations (OSI), set up 
in August 1948, combined three previously separate inves- 
tigative units into one centrally directed agency, which 
served the entire Air Force. From its inception, the Direc- 
torate of Special Investigations carried an increasingly heavy 
load of personnel security investigations. The high rate of 
turnover of personnel, the steady growth of classified equip- 
ment and materiel, and ever increasing security conscious- 
ness combined to magnify the USAF security problem. As a 
result, between July 1, 1955, and June 30, 1956, the total 
number of personnel security investigations soared to ap- 
proximately 360,000, an increase of about 80,000 over the 
previous year. 

The directorate also investigated all cases involving sus- 
picion of bribery or fraud in the procurement or disposition 
of USAF property. OSI personnel, like FBI agents, gath- 
ered evidence but did not draw conclusions, leaving appro- 
priate action to the particular commands. 

The Air Force forbade its personnel to accept gifts, no 
matter how small, from any person or firm doing or plan- 
ning to do business with it. But occasionally there were 
transgressions of this rule. One such case involved a junior 
officer who reportedly had two new cars, a $30,000 home, 
and plenty of spending money. Subsequent investigation 
by the OSI and FBI disclosed that the officer had been 
selling surplus property and had received “gratuities” total- 
ing $24,700 for favors shown to one of the bidders. All of 
the guilty parties—military and civilian—were tried and 
given sentences ranging from five to eight years. 

The Provost Marshal supervised the internal security 
program at all USAF installations and industrial establish- 
ments. A well trained and well equipped air police force 
maintained discipline and enforced law and order. The 
Provost Marshal was responsible for the confinement and 
rehabilitation of USAF prisoners. In time of war his office 
also dealt with censorship, travel control, and enemy pris- 
oners of war within the jurisdiction of the Air Force. 

Because of increased security consciousness, the Provost 
Marshal put greater emphasis on protecting USAF installa- 
tions and equipment against sabotage. This concern led to 
the setting up of many additional physical safeguards, such 
as chain-link fences, guard towers, floodlights, and warning 


AIR FORCE Magazine * August 1957 


systems. Considerable progress was also made in developing 
local ground defenses for all air bases. 


Records: Management 


The rapid wartime growth of its files led the AAF to set 
up a records management program in 1944. At that time it 
had more than 2,000,000 cubic feet of records in the zone 
of interior alone, and the end of the war was not yet in 
sight. The first task naturally was to reduce the great bulk 
of this material and to retire to records centers the rela- 
tively small number of documents still needed. As the re- 
sult of continuing effort, by June 30, 1956, approximately 
4,200,000 cubic feet of records had been disposed of. 

Even after 1947, the Air Force leaned heavily on Army 
practices and facilities in its records management. The Air 
Adjutant General, who directed this activity for the Air 
Force, worked steadily toward the creation of a USAF 
records system. In September 1958 he prescribed in detail 
the proper procedure for the maintenance of current USAF 
records and replaced the obsolete Army filing system with 
an entirely new system. 

To reduce its reliance upon the Army, the Air Force 
opened a large records center at St. Louis, Mo., on July 1, 
1956. The center took over the noncurrent organizational 
records of the Air Force, previously held by the Army in 
Kansas City, Mo. These records, originally totaling 150,000 
cubic feet, had been reduced to about 45,000 cubic feet 
when the transfer occurred. 

‘Meanwhile, beginning in June 1952, the Air Force set 
up low-cost records staging areas, which provided for non- 
current records until they were retired to a records center 
or became eligible for destruction. This avoided the expense 
of transfer to a records center of much material that eventu- 
ally would have to be destroyed. The records at staging 
areas remained available for temporary local use. 

Although USAF expansion meant many more records, 
the Air Force kept the rate of increase within manageable 
bounds. Systematic disposition of records and extensive use 
of records staging areas saved valuable office space and 
filing equipment. The total Air Force records holdings on 
June 30, 1956, amounted to 1,933,683 cubic feet, of which 
1,377,038 were in current files, 261,145 in records staging 
areas, and 295,500 in records centers. a 
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The United States Air Force is ready ... at the 
flash of a signal . .. to unleash the most devas- 
tating air power the world has ever known. 

But as deadly as it is the sting of this mighty 
force is virtually useless without the backing of 
another power ... the power to navigate with 
pinpoint accuracy to any target on the face of the 
earth! 

This ability to “deliver the goods” is made 
possible by radio aids to air navigation . . . the 
amazing electronic equipments that show the way 
... instantly. 

At Federal Telecommunication Laboratories 
and Federal Telephone and Radio Company we 
are proud of our many contributions to the 
phenomenal progress of precision flying. From 
the combined research, development and produc- 
tion facilities of these divisions of International 
Telephone and Telegraph Corporation have come 
such advanced navigation and communication 
systems as: 

Loran * Consolan 
VHF Airport Radio Direction Finders 
Four-course Radio Ranges 
Low Approach Instrument Landing Systems (ILS) 
GCA (Ground Controlled Approach) 
Navaglobe * Navarho * VOR * DME 
Tacan (also incorporated in Vortac) 
Tacan Data Link * Narcast 


This vast reservoir of air navigation experience 
is ready to meet the challenge of “The Air-World 
of Tomorrow”...ready to help provide the United 
States Air Force with the navigation equipment 
it needs to continue its mission of “maintaining 
security through global air power.” 


Federal Telecommunication Laboratories 
500 Washington Avenue ® Nutley, N. J. 


1907-1957 
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- or garter and Radio Company << EVERY 30 SECONDS -—somewhere on the globe—an aircraft 

00 Kingsland Road ° Clifton, N. J. makes a low approach and lands, using instrument landing 

systems developed and manufactured by affiliates of the world 
wide International Telephone and Telegraph Corporation. 


INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


Divisions of 









The man with 








experience 
is the 4 


Soe 










man who 


; 
| 
: 
| 


succeeds! 


YOUR SERVICE EXPERIENCE IS VALUABLE NOW... 
AND THE RAMP TO YOUR FUTURE...IN THE U. S. AIR FORCE 


The skills you learned in service are now more valuable to you in the U.S. Air Force. Under a 
new liberalized policy, you have even greater opportunities than before—a wider range of skills 
accepted, choice of assignments, paid 30-day delay in reporting and, for all ex-servicemen, a more 
liberal conversion list. And if you don’t have a usable skill, you may, before you sign up—on the 
basis of aptitude testing—be guaranteed technical training in a needed skill. Find out, too, about 
more generous pay raises, increased bonuses and allowances, and extended retirement benefits. 
Mail the coupon now, or see your local Air Force Recruiter. 





N ON POST CARD AND MAIL TO 


Today and 





. Prior Service Information Ne 
tomorrow... P.O. Box 7608, Washington 4, D.C. | 
Please send me more information on the Air Force Prior Service 


Program. 


YOU’RE BETTER 


e photd 















sireraft Name 
worl “OFF IN THE ‘Address_. Age 








U. S. AIR F ORCE City. , Zone Sante 


J 
J 


eS LEADER wore reuse 








ASW and AEW DISPLAY SYSTEMS 








AIRBORNE NAVIGATIONAL COMPUTERS 





MILITARY PLOTTERS 








ELECTRONIC COUNTERMEASURES 





GUIDANCE SYSTEMS 





.»- AND IN OTHER IMPORTANT AREAS 


SERVING THE ARMED FORCES AND THEIR 


PRIME CONTRACTORS IN THE FIELD OF AVIONIC 
l() DA I {1S OUR MOST IMPORTANT BUSINESS! 
ELECTRONICS CORPORATION 


NEW YORK 72, NEW YORK 


NEW LORAL PLANT, OVER 100,000 SQ FT. OF AIR CONDITIONED WORKING SPACE DEVOTED TO CREATIVE DEVELOPMENT AND PRODUCTION 













To keep pace with 
aircraft of the future for 
BETTER, SAFER FLIGHT 






















UALIFICATION TESTING 


OF YOUR PRODUCTS 























OF 


ADEL’s Research Laboratory is 
equipped to handle your environ- 
mental testing requirements to 
many specifications, including 
MIL-E-5272. 

Available for your use are the 
specialized, advanced research, 
environmental testing facilities 
required for ever higher product 
quality. 

Get the benefits of the un- 
matched experience of highly 
skilled engineers and technicians 
for your FORWARD DESIGNS. 






Partial view of environmental 
testing facility 





Write to Research 


Department for free ‘ = E L P R E C i S : O N 
Broch . 

QUALIFICATION | | PRODUCTS 

TESTING 2 A DIVISION OF GENERAL METALS CORPORATION 


BURBANK, CALIFORNIA * HUNTINGTON, WEST VIRGINIA 
DISTRICT OFFICES: MINEOLA ¢ DAYTON ¢ WICHITA ¢ DALLAS * TORONTO 






) N 





Designers, Developers, Manufacturers and Testers of Hydraulic, Pneumatic, Fuel, Mechanical and Electrical Equipment 


Hi-Temp Manual & Electric Motor Driven | 
Solenoid Operated Valves Hydraulic Power Packages i 


4 














v 


Hydraulic & Pneumatic 
Control Equipment 











Anti-Icing, Heater & 
Fuel System Equipment 






Accessories 











Chapter 23 





THE DEEDS 


The Berlin Airlift 


T THE close of World War II, Berlin became an island 
A entirely surrounded by the Russian Zone of occupied 
Germany. By agreement, the United States, Great 
Britain, and France took over West Berlin, leaving East 
Berlin to the Russians. Even though access by land could 
be blocked, the Western Powers fortunately had been guar- 
anteed the free use of three twenty-mile-wide air corridors 
leading directly into the city from the British and US zones. 
By early 1948 the Russians were fast becoming difficult, 
if not downright unfriendly, neighbors within Berlin. In 
March they proposed to curtail the air rights of the Western 
Powers but were rebuffed. During the following month the 
Americans, British, and French refused to permit inspec- 
tion of their Berlin-bound trains by Soviet guards. As a 
result, for eleven days the United States resorted to air- 
lifting Allied passengers and supplies into the city, a tem- 
porary measure that provided valuable experience for the 
future. Beginning early in June 1948, progressive Russian 
restrictions on all travel by rail and road through their zone 
foreshadowed the ultimate stopping of all surface traffic 
into Berlin. 


Buildup of the Airlift 


By June 22, 1948, the Russians had cut off all rail, barge, 
and highway traffic into that part of Berlin occupied by 
the Americans, British, and French, leaving it isolated. The 
Western Powers then had the choice either of withdrawing 
their forces and abandoning West Berlin to the Russians 
or of supplying the necessities of life to the military com- 
munity and to more than 2,000,000 Germans by the only 
remaining means of transportation—air. 

Gen. Lucius D. Clay, the United States military gover- 
nor, and his British and French associates, refused to give 


Berliners gathered by the hundred around Tempelhof Air 
ase to cheer the planes bringing precious food and fuel. 
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up and ordered the beginning of what came to be known 
as the Berlin Airlift. A joint enterprise, it was Operation 
Vittles to the Americans and Operation Plainfare to the 
British. Luckily there was a small reserve on hand in West 
Berlin, since the last food train got through on June 21, but 
an assured source of supply was needed quickly. 

The task of organizing and operating the initial airlift 
fell to General LeMay’s US Air Forces in Europe (USAFE). 
On Sunday, June 26, by plucking “chairborne” flyers from 
their desks and utilizing the only available transports—C-47s 
—USAFE flew eighty tons of milk, flour, and medicine into 
Berlin’s Tempelhof Air Base from Wiesbaden Air Base near 
Frankfort. On the same day LeMay requested additional 
transports and crews from Headquarters USAF, and soon 
hundreds of pilots and airmen were winging their way into 
West Germany from such widely separated areas as Alaska, 
Hawaii, and Texas. On June 29, Brig. Gen. Joseph Smith 
took command of the short-lived Berlin Airlift Task Force, 
which during the next four weeks laid the groundwork for 
the operation. By July 20 he had fifty-four C-54s and 105 
C-47s with a maximum daily lift of 1,500 tons. Despite the 
assistance of the British Yorks and Dakotas that could carry 
a maximum of 750 tons, the combined airlift remained in- 
sufficient for the job to be done. 

As the Russian blockade persisted, it became increasingly 
evident that the daily airlift requirement—roughly 3,000 
tons for the American and French sectors and 1,500 tons 
for the British sector—could be met only by a full-scale 
operation. Accordingly, on July 23, General Vandenberg 
directed MATS to send to Germany seventy-two C-54s 
(eight squadrons) and enough men to form a task force 
headquarters to direct the Berlin Airlift under the opera- 
tional control of USAFE. This required more than 2,500 
men—three crews per aircraft, a headquarters staff, traffic 
supervisors, and maintenance men. Sent across the Atlantic 
at the rate of two per week, the MATS squadrons began 
operating at once. By July 31, for the first time, the US 
airlift to Berlin topped the 2,000-ton mark. 
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On July 29 a new Airlift Task Force (Provisional) came 
into being with headquarters at Wiesbaden. On the fol- 
lowing day Maj. Gen. William H. Tunner took command 
of this unit, which three months later was redesignated the 
Ist Airlift Task Force. A veteran of the Hump airlift to 
China, Tunner was then Deputy Commander for Air Trans- 
port, MATS. He also headed the Combined Airlift Task 
Force, set up in mid-October to merge the previously co- 
ordinated but independent American and British efforts. 

The Berlin Airlift was not only a combined operation but 
also—on the American side—a joint enterprise involving the 
US Army, Navy, and Air Force. The Army's Transportation 
Corps trucked cargo to and from the planes, and its Engi- 
neer Corps troops built additional runways as well as an 


Maj. Gen. William H. Tun- 
ner, who ran the airlift. 


C-47s, in line at Tempelhof, 
discharged cargoes ranging 
from engine crates to milk 
bottles. They bore the brunt 
of early airlift, were later 
replaced by bigger C-54s. 








entirely new airfield. From the beginning, Navy tankers 
delivered huge quantities of aviation gas to Bremerhaven 
to provide fuel for the airlift. Later, Navy planes and crews 
assisted the Air Force in furnishing round-the-clock delivery 
service. The arrival in November 1948 of the twenty-four 
Navy R5Ds (C-54s) of Squadrons VR-6 and VR-8 brought 
into the operation two highly efficient units, well supplied 
and fully manned with skilled maintenance personnel. 
The C-47s could carry only three and a half tons, but by 
the end of September they were replaced by C-54s, which 
lifted about three times that much. Dependable and rugged, 
the C-54s had been designed for passenger and not cargo 
transport. Nevertheless, through ingenuity and improvisa- 
tion, they performed splendidly on the coal and food run, 
In mid-August a C-74 Globemaster arrived in Germany 
with eighteen C-54 engines. Before returning to the United 
States, the C-74 delivered almost thirty tons of heavy engi- 
neering equipment to Berlin for the construction of new 
runways. In September, five C-82s joined the lift, primarily 
to carry vehicles. 
The C-54s remained the backbone of the fleet, and ulti- 
mately as many as 319 of about 400 in active service joined 
the airlift. Of these 319 C-54s, nineteen were used for the 
pilot and aircrew replacement training program set up at 
Great Falls AFB, Mont., in October 1948. The maintenance 
pipeline usually absorbed seventy-five C-54s at any one 
time, and the remaining 225 C-54s had to be on hand in 
Europe to keep the airlift going. The British used an aver- 
age of about 140 military and civil aircraft, many of them 
smaller than the C-54. 
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Coal-hauling C-54s based at Fassberg in the British Zone being unloaded at beleagured Berlin’s Gatow airport. Even 
the residue from unloading operations was not wasted. Swept into neat piles, it was rebagged and distributed. 


Operation of C-54 aircraft created a tremendous main- 
tenance problem because of the abnormal wear and strain 
of the maximum-load takeoffs and landings and the almost 
continuous use. Only basic maintenance could be performed 
in Berlin, but intermediate inspections for every fifty hours 
of flying time were made at air bases within the US Zone 
of West Germany. Beginning in August 1948, 200-hour 
inspections took place at the air depot in Bavaria called 
Oberpfaffenhofen, a jawbreaker soon shortened to Obie. 
In November, USAFE transferred this activity to Burton- 
wood Air Base, in England, but the Erding depot in Ger- 
many continued to provide supply and maintenance services 
for the airlift. After 1,000 hours of flying, C-54s returned 
to the United States for cycled reconditioning (progressive 
overhaul) by civilian contractors. This program proved 
successful beyond expectation. Reconditioned C-54s re- 
turned to the airlift in like-new condition. 

At the outset, maintenance suffered from a critical short- 
age of trained personnel, later relieved by the employment 
of German nationals. Following the arrival of additional 
supplies and replacement parts, transported mainly by air 
from the United States, few. aircraft had to be grounded 
for lack of parts. Engines for C-54s, however, were in short 
supply. The need for washing and cleaning facilities was 
serious because the planes soon became filthy from coal 
dust and flour. House brooms and isopropyl alcohol were 
the main weapons against the cold-weather nuisances—ice, 
frost, and snow. 


The Operational Pattern 


All flights had to keep within the three twenty-mile- 
wide corridors that offered the Allies their only access 
to Berlin. Fanning out from Berlin like spokes in a wheel, 
the shorter northern and central corridors terminated in 
the British Zone while the longer southern corridor ended 
in the US Zone. Initially, the Air Force flew. into Berlin 
from its two big bases in the Frankfort area—Rhein- 
Main and Wiesbaden. As ground and air traffic increased 
at these points, USAF transports began operating over 
much shorter routes from the British Zone, first from Fass- 
berg in August and next from Celle in December 1948. 
Operationally, all these bases had the advantage of being 
near the entrances to the corridors and near the supply 
ot for the commodities hauled—principally coal and 
ood. ; 

Within their respective sectors in Berlin, the Americans 
originally utilized Tempelhof while the British used Gatow 
airfield. Despite the addition of more runways, Tempelhof 
soon became congested, and another field for USAF planes 
had to be constructed. Located at Tegel in the French 
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sector and built from the rubble of Berlin by German 
men and women toiling day and night, the new airfield 
opened officially on December 7, 1948. All told, US air- 
craft used seven fields. The four loading fields were at 
Rhein-Main, Wiesbaden, Fassberg, and Celle. The three 
turn-around (unloading) fields—all in Berlin—were Tempel- 
hof, Gatow, and Tegel. Because of the continuous pound- 
ing from heavily loaded aircraft, maintenance of these 
fields was a major problem. 





Letting down into Tempelhof, over a cemetery. The towers 
are part of the high-intensity approach light system. 


Long hours, little sleep, and foul weather told heavily 
upon air and ground crews. The arrival in July of addi- 
tional personnel brought much-needed relief. During Au- 
gust and September unexpected rain and fog often blan- 
keted Germany. Said one former B-29 pilot, “Everything 
was soup from Rhein-Main and Wiesbaden, all the way 
down the corridor to Tempelhof.” Fortunately, the adverse 
conditions were largely overcome by weather, communica- 
tions, and traffic-control experts from the MATS technical 
services and the Civil Aeronautics Administration. 

Air traffic control was a must from the start because 
of the limited air space and terminal airfields, as well as 
the large number of aircraft involved. All flying in the 
corridors and into Berlin was under strict control, and the 
pilots were carefully briefed. Check pilots made sure 
that all aircrews complied with required flight procedures. 
Airway traffic control was handled by the centers at Frank- 
fort in. the US Zone and Bad Eilsen in the British Zone 
and by the Berlin Air Safety Center in which the Russians 
also were represented. In addition, at the insistence of the 
British, a new Joint Traffic Control Center was established 
at Tempelhof in December 1948. 
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All pilots had to fly at a specified altitude and airspeed. 
Initially, six separate altitudes were tried, with the first 
level at 5,000 feet, the second at 6,000 feet, and so on 
to 10,000 feet. Intervals between aircraft were determined 
by the capabilities of the terminal airfields to accept in- 
coming planes. 

In effect, this system resulted in a series of ladders of 
aircraft proceeding to Berlin. Later, the number of altitudes 
was reduced as experience showed that two were adequate 
for safety. Frequent checks of spacing over designated fixes 
(known locations) by each pilot showed that a six-minute 
separation between aircraft at the same altitude was suffi- 
cient, which meant three-minute intervals at takeoff. 

Because the aircraft from Rhein-Main and Wiesbaden 
operated in the same corridor into Tempelhof, it was neces- 
sary to coordinate the traffic from these bases. This was 
done initially by a “block system,” whereby each base was 
allotted alternate four-hour periods in which to dispatch 
its aircraft. In order to fill the block, as many as twenty 
to thirty aircraft lined up near the takeoff position with their 
engines idling. The subsequent adoption of an hourly block 
system materially reduced idling time and greatly increased 
aircraft utilization. 

Pilots had to follow the prescribed routes religiously 
and regardless of weather, since even the slightest variation 
could lead to disaster. These routes were designed to 
eliminate interference with traffic from other bases and 
to provide a six-mile final leg into Berlin. Radio and radar 
beacons, radio ranges, visual-aural ranges, and radar sur- 
veillance were all part of the predetermined pattern gov- 
erning the pilot’s flight. 

To illustrate, the pilot taking off in a C-54 from Rhein- 
Main to Berlin first gained an altitude of 900 feet and 
then in succession passed over the Darmstadt beacon 
and the Aschaffenburg beacon, continuing to climb until 
he reached his assigned altitude. Next, he headed for 
Fulda range station on the border of the US Zone, his last 
directional guide before Berlin. Approaching Fulda, he 
listened carefully for the required time and position re- 
port from the aircraft just ahead, which told him whether 
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he was on schedule and properly spaced. After reaching 
Fulda and reporting his time and position for the aircraft 
behind him, the pilot started on the last 211-mile lap to 
Tempelhof. With Russians on both sides of the narrow 
corridor and with no beacons for guidance, he had to steer 
by dead reckoning while maintaining his assigned altitude 
and an exact air speed of 170 mph. 

Precisely forty minutes after leaving the Fulda range 
station, the pilot tuned in his radio to Tempelhof and re- 
ceived an altimeter’ setting and a time check. He was next ] 


directed to the Wedding beacon inside Berlin, and, reduc- alr 
ing his speed gradually to 140 mph, he descended and & but 
turned for the final approach. If the weather was clear, the US 
control tower brought him into Tempelhof. But in foggy & all 
weather, GCA took over, guiding the transport by radar seq 
and radio to a safe landing. After time out for unloading § tra 


and for a short stop at a mobile snack bar, plane and crew & in 
headed out through the central corridor to the home base 
in the US Zone. 

Weather constituted the greatest single threat to the 
success of the airlift, especially during the winter. Al 
though bad weather seldom closed a field, it did necessitate 
instrument flying, which meant fewer completed flights. 
Fog was the major hazard in November 1948 and again i 
February 1949. Turbulent weather and icing proved much 
less serious than anticipated. 

With the approach of winter, the Air Weather Service 
(AWS) increased its efforts on behalf of the airlift. AWS 
furnished both long- and short-range forecasts for planning 
and logistical purposes. By daily telephone conferences 
among all stations on the routes, it produced a composite 
weather forecast available to all pilots at all bases. 

When visibility fell below a mile, a weather observer 
was stationed on the landing end of each runway. In this 
position, he observed actual runway visibility by counting 
the visible runway lights and reported by field telephone 
to the weather office. In late November 1948 a weather 
reconnaissance squadron of B-29s, based in England, bega® 
making regular flights over the North Sea and reporting 0 
the weather that would be over the corridors in twenty: 
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four to forty-eight hours. Airlift pilots also reported regu- 
larly on weather conditions encountered in flight. All 
weather information was passed along as rapidly as pos- 
sible. 

The airlift highlighted the limitations of weather fore- 
casting. During marginal weather, when the ceiling ranged 
from 200 to 400 feet and visibility from one-half to one 
mile, it was not possible to forecast accurately the changes 
over a period longer than thirty minutes. This was a 
distinct drawback, since it was important to know exactly 
when a field would have to be closed and the incoming 
aircraft diverted. Experience also demonstrated that ob- 
servation and measurement by the human eye to determine 
ceiling and visibility were not accurate enough, and that 


‘ electronic equipment was the only solution. 


Perhaps the factor contributing most to the success of 
the Berlin Airlift was the installation and efficient opera- 
tion of GCA (ground-controlled approach) equipment. 
With proper training, GCA controllers could bring the air- 
craft in at three-minute intervals. GCA was the primary 
aid used in all landings in Berlin during marginal and 
instrument conditions. Each incoming plane got one 
try at the approach. If it missed, the pilot returned to his 
home base. In this way, airlift traffic was kept moving 
and stacking of planes in the air over Berlin was eliminated. 

Other electronic and visual landing aids contributed 
appreciably to the success and safety of the operation. 
These included mobile radio and radar equipment, as well 
as additional communications facilities and lighting systems 





See ad 


A C-54 roars past a ground-controlled approach unit on 
takeoff from Rhein-Main Air Base at Frankfort, Germany. 


Handling the Cargo 


During the summer and fall of 1948 the US Air Force 
and the US Army, in conjunction with the Royal Air Force, 
developed an effective ground support system for the air- 
lift. The objective was to load and unload the airlift planes 
as swiftly as possible. On the US side, this was the task 
of the Army Transportation Corps, and it was made no 
easier by having to contend with the ever present German 


a for all key airfields. Tempelhof, in particular, was most pedestrians, bicyclists, and automobile drivers on the roads 
troublesome during thick weather. Despite its great size, to and from the airlift bases. As a sympathetic USAF 
ching § the field was almost completely encircled by high apart- | observer remarked, a single German on foot sometimes 
rcraft # ment buildings, a serious menace to incoming aircraft. seemed a greater traffic hazard than a half-million New 
ap to To help solve this problem, high-intensity approach lights Yorkers in Times Square. 
ATTOW were installed in late 1948 in the best available area, which After the shakedown period of the airlift in July, the 
steer happened to be in.a narrow cemetery adjacent to one of Transportation Corps was loading a block of seventy 
titude J the main runways. The Germans cooperated fully, even to C-54s every six hours, day and night. Six truck-tractors 
the extent of moving several graves, thereby giving Russian assigned to each of the two railheads at Rhein-Main 
range propagandists a chance to charge the Americans with dese- brought a steady stream of loaded ten-ton trailers into the 
id re crating the dead. airfield. In an endless and automatic routine, the drivers 
s next By 1949 the airlift had become a highly effective and then returned the empties to the freight cars and switched 
educ: almost routine operation, which winter weather hampered to full loads. DPs (displaced persons) and, later, German 
1 and § but never halted completely. At the close of February each _ laborers actually loaded the cargo aboard the planes, 
r, the USAF airlift base had two GCA sets ready for operation at supervised by an Air Force technician. Since idle aircraft 
foggy @ all times. At Tempelhof, a new CPS-5 (traffic-control were nonproductive, every effort was made to reduce the 
radat § search radar), contributed substantially to the safety of air © time spent in loading and unloading. The average turn- 
pe traffic. By giving the accurate position of each aircraft around time at the loading base was one hour and twenty- 
crew 
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five minutes and at the unloading base forty-nine minutes. 
Proper payload had to be maintained in keeping with 
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ust 1957 Night at Tempelhof was a pattern of lights. Only forty-nine minutes after a plane landed it was unloaded and airborne. 
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the dictates of safety as to weight and balance. Floor 
stresses, load distribution by compartment, and proper 
tie-down of cargo were the primary factors that determined 
whether or not the aircraft was safely balanced for take- 
off and landing. Overloading could be tragic, while under- 
loading led to an expensive and irretrievable loss of ton- 
nage. 

In order to attain the best use of load capacity, it was 
necessary to “niarry’ commodities of high density with 
those of low density. A load of macaroni, for example, 
would fill all available cargo space in a C-54 but weighed 
only about 6,000 pounds. Therefore, loads containing 
macaroni were “married” with sacks of sugar to get the 
desired weight and bulk. This mixing process took place 
when the trailers were being loaded, so that there would 
be no delay in placing cargo aboard the airplane. 

Weights were carefully checked, and savings made 
wherever feasible. Dehydration reduced the daily require- 
ments for potatoes from 900 to 180 tons. Sacking cereals 
for air shipment proved more economical than packaging. 
Even that sturdy work horse, the C-54, could be reduced 
in weight. By removing the equipment not essential to 
operation, its over-all payload was increased by about 
2,500 pounds. 

The tempo of the airlift demanded a safe and efficient 
system for assuring weight and balance control. To this 
end, a single loading diagram, specifying the total allow- 
able loads for the available spaces, was prepared and 
posted inside each plane. Loading crews found this very 


helpful. 


The Payoff 


From the first, airlift tonnage into Berlin climbed stead- 
ily until September 18, 1948, when US planes delivered 
5,583 tons of coal to the beleaguered city. The daily 
minimum airlift requirement for West Berlin, initially 
estimated at 4,500 tons, was increased on October 20, 
1948, to 5,620 tons. The change permitted an improved 
daily ration. The new figure was broken down as follows: 


Tons 
Food 1,435 
Coal 8,084 
Commercial and industrial items 255 
Newsprint 35 
Liquid fuel 16 
Medical supplies 2 
Total for the German populace 4,827 
For US, British, and French military 763 
For three C-54 passenger flights daily 30 


TOTAL 5,620 


Coal constituted approximately two-thirds of all ton- 
nage airlifted, and without it Berlin could not have sur- 
vived. At first, coal appeared relatively easy to handle as it 
was compactly sacked. But the sharp and abrasive dust 
seeped into the inner fuselage, wings, and engines, creating 
a serious maintenance problem. Dampening the 110-pound 
cloth sacks, laying tarpaulins on the floor, and thorough 
sweeping helped, but not enough. Better results in dust 
control came through the use in February 1949 of smaller 
—fifty-five pound—multiwall paper sacks, which lasted for 
three to five trips, and by sealing the floors with a special 
compound. 

Second on the tonnage list was food, including flour, 
potatoes, frozen meats, fish, vegetables, cereals, sugar, fats, 
milk, salt, coffee, cheese, and yeast. Frozen foods and 
meats moved so rapidly that no appreciable loss occurred. 


398 


USAF Lt. Gail S. Halvorsen (above, with admirers) started 
Operation Little Vittles by dropping candy in tiny chutes, 


Left, below: Small recipient of Little Vittles candy 
packages wastes no time in opening her welcome prize, 


Right, below: Meanwhile the big version of Operation 
Vittles goes on, as German workers unload sacks of flour. 


Pilferage was a major problem, since food at this time 
was more valuable than money to the Germans. 

Initially, petroleum, oil, and lubricants moved in the 
familiar fifty-five gallon metal drums. When this method 
proved uneconomical, a British fleet of chartered tankers 
took over the airlift of all liquid fuels. Fast and efficient, 
these tankers operated between British bases and _ the 
Berlin airfields of Gatow and Tegel, where underground 
pipes and storage tanks permitted unloading by gravity 
flow. The average daily capacity was 550 tons of liquid lift. 

Also airlifted into Berlin were raw materials to keep 
the city’s industry alive, heavy equipment for new ait- 
field construction, urgently needed medical supplies, huge 
rolls of newsprint, clothing, mail, and parcel post. Out- 
bound cargo included manufactured items such as machine 
tools. In addition, there was considerable passenger traffic 
to and from Berlin, mostly via British aircraft. 

The most publicized of the miscellaneous items flown 
was the candy dropped to the German. children in the 
vicinity of Tempelhof. This was “Little Vittles,” an un- 
official operation started in July 1948 by Lt. Gail $. 
Halvorsen and continued by others. Halvorsen, 2 MATS 
pilot, knew from past experience overseas that children 
everywhere liked candy and chewing gum. So he told the 
Berlin small fry to gather at the end of the runway on the 
next day and wait there for the first airdrop of the candy 
lift. From the start the operation drew bigger and bigger 
crowds of children. The only problem was to find enou 
handkerchiefs and other pieces of clothing to parachute 
gum and candy to the ground. 

By January 1949 the combined USAF and RAF efforts 
had accomplished the chief goal of the airlift, that of pro- 
viding sufficient food for the people of West Berlin. During 
that month the food ration was raised from 1,600 to 
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1,880 calories a day. The coal requirements of the city 
proved harder to fill. Except in September, when the air- 
lift concentrated on coal shipments, the deliveries in 
1948 lagged. However, enough coal was lifted to provide 
the most essential services, although the rations of electric 
power and gas to the Germans had to be cut. Monthly 
deliveries of coal climbed steadily during 1949, reaching 
a cumulative total of 1,586,029 tons on September 30. 
During the same period, food shipments also increased 
but not as sharply as coal, attaining a cumulative total 
of 536;705 tons at the close of September 1949. 

Operational efficiency improved steadily, culminating 
in the spectacular performance of mid-April 1949 known 
as the Easter Parade. On that day 1,398 aircraft reached 
Berlin with an all-time record tonnage of 12,940.9. The 
Russians no doubt were impressed, and the rumor spread 
that they might become reasonable. In any event, less 
than a month later, the Soviet authorities announced the 
end of the blockade of Berlin, effective May 12, 1949. 


Mission Accomplished 


The airlift continued until the reserve stocks in Berlin 
reached a satisfactory level and the international situation 
became clarified. On July 30, the date for the termination 
of the airlift was announced officially as October 31, 1949. 
Early in August the first C-54 aircraft left Rhein-Main for 
the United States. Later in the same month the two US 
Navy transport squadrons were withdrawn. And on Sep- 
tember 1, General Tunner’s Combined Airlift Task Force 
went out of business. On September 30, at 1845 hours, 
the last C-54 left Rhein-Main for Berlin, ending Operation 
Vittles one month ahead of schedule. 

The Anglo-American airlift delivered a total of 2.325 
million tons of food, fuel, and supplies to Berlin. The 
Americans delivered 1.783 million tons and the British, 
0.542 million tons. The airlift demonstrated to the satis- 
faction of the leaders and flyers that, given the proper 
support, anything within reason could be moved by air 
anywhere in the world with minimum concern for geog- 
raphy or weather. — 

Despite fears for the worst, the operation proved sur- 
prisingly safe. The average monthly accident rate for USAF 
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The allied airlift flew its 100,000th plane into blockaded 
Berlin on New Year’s Eve, 1949, 189th day of lift. 


personnel in the airlift was less than fifty percent of that 
for the entire Air Force. Although traffic was heavy, only 
one mid-air collision took place between aircraft. Pilot 
error was a prominent factor in the great majority of air- 
craft accidents. The most usual type of mishap was the 
taxiing accident. Altogether, thirty-one Americans lost 
their lives in twelve crashes. Astonishingly low, these 
figures reflect the constant and uncompromising efforts 
made to keep the airlift as safe as humanly possible. 

Operation Vittles achieved its purpose but at a huge 
cost. US Air Force and Navy participation in the project 
from June 26, 1948, to May 12, 1949, cost an ‘estimated 
$181.3 million. That total included $57.5 million for oper- 
ating costs and $64.7 million for support costs. Wrecked 
aircraft accounted for $7.5 million, and depreciation of 
aircraft for $11 million. In addition, the Army estimated 
that from July 1, 1948, through June 30, 1949, its direct 
costs in support of the airlift totaled $8.8 million. 

The airlift furnished an excellent example of the three 
US armed services effectively working together for a 
common goal. It also provided a striking demonstration 
of international teamwork by British and American forces. 
American planes carried most of the tonnage in their 
C-54s. The British used several different types of planes 
and, in 1949, lifted all the petroleum products needed in 
West Berlin. 

As a proving ground for air transport, Operation Vittles 
could not have been excelled. It underlined both the im- 
portance and the feasibility of sustained, round-the-clock 
mass movement of cargo by air. It showed that with 
GCA and other aids, an airlift could function satisfactorily 
almost without regard for the weather. It brought valuable 
experience in operational techniques, in air traffic control, 
and in the maintenance and reconditioning of aircraft. 

According to General Tunner, experience in the airlift 
proved that the future of military air transport lay in 
big aircraft. Had they been available in the summer of 
1948, sixty-eight C-74s could have done the work of the 
178 C-54s required to lift the 4,500 tons needed each day 
in Berlin. Use of C-74s would have meant fewer flights, 
fewer men, less fuel, and less maintenance. The C-54s 
turned in a magnificent performance, but bigger planes 
could have done even better. 
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A Navy crew of the joint airlift force celebrates the 
ending of the blockade by the Russians on May 12, 1949. 
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e "The Air Force Association has taken 
a very fine step in the right direction in 
providing fight pay protection to indi- 
dividuals on flying status. 

"IT hope as time goes on that most of our 
people will see the wisdom of this... the 
beauty of the plan may be said to lie in the 
fact that one doesn't have to die to take 
advantage of it." : 

A. H. Schwichtenberg 
Command Surgeon, Air Defense Command 





Here's how 
you can protect 


YOUR 
FLIGHT 
PAY 














e "Your check for $450 covering my in- 
demnity for February and March... was 
received. I want to express my appreciation 
for the prompt efficient manner in which 
my claim was handled. 

"You can be sure that I will be a strong 
advocate of the program. In the future I 
will add to the memorandum alerting me for 
instrument card renewal and annual physi- 
cal anote to 'Renew Flight Pay Protection 
with AFA!'" 


George S. Arbuthnot 
Lt. Cole, USAF 





e "You just don't realize the importance 






of the plan until your flight pay suddenly § YO" 
ceases. It becomes a part of your pay that ot 
is counted upon monthly. When you have lost pall 
$190.00 a month it puts a strain on the clat 
family budget which.is awfully hard to he 
overcome. sh 


"The benefit received for the minimal 
cost is like winning the Irish Sweepstakes 
with no income tax to pay on the pot." 

Joseph Levinson 
Captain, Arty 





You know—and we know—men who have gone broke, or gone grounc 
into debt because they were grounded and lost flight pay. They from t 
worry. Their families suffer. Efficiency drops. Everybody loses, But 
AFA, with the whole-hearted cooperation of the Aetna Insurance va on! 
Company, has worked out a solution which provides protection fight 1 
against loss of flight pay at a rate which puts the protection _ 
within the reach of every flyer. Here’s how it works: ment, 

First—Any person who receives incentive pay for flying can One 
qualify—active duty, ANG, Air Reserve, Army, Navy, Marine- check. 
provided that he is, or becomes, an AFA member. — 

When you sign up for protection you pay a premium of one arithme 
percent (1/100th) of your annual flight pay, figured at the cur- sonnel. 
rent rate. For example, if your current flight pay amounts to for ins 
$1,800 a year, you pay only $18 for Flight Pay Protection. seinen 

e da 


(To get your current rate of flight pay, multiply your present f 
monthly flight pay by 12.) sil 
Protection against loss of flight pay due to grounding as a _— 


result of accident goes into effect on the last day of the month the ” 
in which you apply for, the protection and pay your first pre- clusion: 
sidieians: know t 
Protection against loss of pay for groundings due to disease The ] 
goes into effect 30 days after the-last day of the month in which chute j 
you apply for protection and pay your first premium. The 
There’s a waiting period before payments start—90 days for AFA - 
groundings due to disease or ordinary accidents, 180 days for : eo 
ttifiec 


groundings due to aviation accidents—because unless your 


e "Reference your letter of 24 June 1957, 
accompanying your check for indemnity 
under the Air Force Association Flight Pay 
Protection Plan. 

"Naturally I am thankful that I took 
advantage of the insurance plan in Noven- 
ber of 1956, although at that time I was a 
member of the 'It can't happen to me" clan! 

"I feel sure that I will return to full 
flight status in the near future. However, 
during the past few months, which included 
a change of station to the Pentagon, only 
- e - flight pay coverage kept my family 
finances above the red line." 

Ralph R. Anderson 
Major, USAF 
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"T want to thank you sincerely for 


your first check for 3 months’ pay which I 


received last month. .. . The absence of 
red tape, the speed with which you handle 
claims, and your all around ‘nice people' 
attitude makes dealing with you a double 
pleasure (the first being monetary, of 
course)" 

Henry C. Segal 

Captain, USAF 
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grounding exceeds these limits you can collect back flight pay 
from the government by putting in the required flight time. 

But if your grounding exceeds these limits, the AFA plan 
not only thereafter provides regular monthly indemnities for lost 
flight pay, but indemnifies you for lost flight pay retroactively 
covering the 90-day or 180-day waiting period, in the first pay- 
ment, at the rate reported on your insurance certificate. 

One colonel, grounded, got $1,225 lost flight pay in his first 
check. The Flight Pay Protection Plan is sponsored by AFA as 
a service to members—that’s why the rate is low. A little simple 
arithmetic will show you that it’s a top-notch buy for rated per- 
sonnel. You could pay for coverage under the plan for 80 years, 
for instance—and get more than your money back if you were 
grounded and received indemnity for as little as 120 consecu- 
tive days during that period. 

Of course, this coverage does not apply in case of war, de- 
clared or undeclared, or hostile action, civil war, invasion, or 
the resulting civil commotion or riots. There are also other ex- 
clusions, which may never apply to you, but you are entitled to 
know them. They are as follows: 

The plan does not cover persons whose primary duty is para- 
chute jumping. 

The plan does not cover losses due to a criminal act of the 
AFA member, or resulting from bodily injury occurring while 
ina state of insanity (temporary or otherwise); or from officially 
certified “fear of flying”; or caused by intentional self-injury, 


e "The AFA plan for Flight Pay Protec- 
tion has my most hearty approval and sup- 
port. e e - The loss of flying pay is quite 
a severe shock to the family budget and 
your plan provides an adequate period of 
financial readjustment. .. . The plan 
will be a great boon to our flying safety 
program." 

Edward J. Tracy 

Command Surgeon, Air Materiel Command 


attempted suicide, criminal assault committed by the Member, 
or fighting, except in self-defense; or from failure to meet flying 
proficiency standards unless caused by or aggravated by or 
attributed to disease or accident; or accidents caused while 
riding or driving in any kind of race; or by alcohol, drugs, 
venereal disease, arrest or confinement; or by willful violation 
of flying regulations resulting in suspension from flying as a 
punitive measure; or sentence to dismissal from the service by 
a general court-martial; submitted resignation for the good of 
the service; or suspension from flying for administrative reasons 
not due to accident or disease; or voluntary suspension. The 
Plan does not cover losses to any Member resulting in whole 
or in part from a pre-existing disease or disability or recurrence 
thereof, for which a waiver has been authorized by appropriate 
medical authority. Loss of life shall not be deemed a loss for 
purposes of this plan. 

In the event you receive the total limit of twenty-four (24) 
months indemnity, your coverage is automatically terminated. 
You may thereafter reapply for insurance coverage in the same 
manner as a new Member. Coverage, and the payment of in- 
demnities, also end with the termination of membership in AFA, 
or with resignation, retirement, or pensioning from the service, 
or at age sixty. 

The insurance is renewable at the option of the Aetna Insur- 
ance Company. 

Policy Form No. 1-620-8A 
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heat exchanger, 


chassis-case assembly for 
compact pressurized airborne electronics* 


UAP dip-brazed heat exchanger is an integral Others function as a “cold plate” by dissipat 
part of the electronic components, chassis ing heat through their mountings by dired 
and principal structural member. All elec- conduction to the cooling air flow. Ram ai 
tronic components are mounted to the heat or refrigerated air may be used for cooling 
exchanger. Some assemblies dissipate heat The heat exchanger—electronic assembl 
from their surfaces to internal air circulated thay be removed from the case as a unit fa 


AIR TO AIR HEAT by a blower through the heat exchanger. ease of servicing. 
EXCHANGER. ELEC- 


TRONIC EQUIPMENT 


*Unit shown designed by Ohio State University Research Foundation 
APPLICATIONS. 


-——Air Force Cooling Study Project, W. Robinson, Supervisor. 


For information concerning watt dissipation, and other types of UAP se 
cold plates call or write the nearest UAP Contractual Engineering Office: 


CALIFORNIA © 1101 Chestnut St. @ Burbank, Calif.... Vi 9-423 
NEW YORK e 50 E. 42nd St. © New York 17, N. Y - 
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Chapter 24 





THE DEEDS 


The Korean War 


HE division of Korea after the Japanese surrender 
T in 1945 caused continuing friction between the north- 

ern and southern parts of the country. The Soviet 
Union, by agreement with the Allies, occupied northern 
Korea down to the thirty-eighth parallel in order to accept 
the surrender of Japanese forces in the area. Even though 
they had agreed at Potsdam in July 1945 that Korea 
should become a free and independent nation, the Rus- 
sians organized in the north a “People’s Democratic Re- 
public of Korea” under the control of Red China and the 
Soviet Union. The new regime refused to permit the 
United Nations to hold free elections there. 

South Korea, occupied by American forces in 1945, 
held free elections in 1948 that resulted in the establish- 
ment of the Republic of Korea (ROK). The United States 
helped the new republic to build internal security forces 
and, by July 1949, had withdrawn all of its own forces 
except a small military advisory group. At the time, it 
informed the South Koreans that they must be prepared 
to defend themselves against attack but that, if aggression 
proved too great, they could look to the United Nations 
and the United States for help. 

North of the thirty-eighth parallel, the Communists pre- 
pared to conquer South Korea. Communist China trans- 
ferred battle-seasoned cadres and entire military units to 
the North Koreans, and the Soviet Union “sold” them 
offensive weapons. Soviet airmen trained and equipped 
a small but eager North Korean air force. Before dawn 
on the morning of June 25, 1950 (June 24 in the United 
States), the North Koreans attacked the Republic of Korea 
ow act of naked aggression in the tradition of Hitler and 
talin. 

For months before June 25, Lt. Gen. George E. Strate- 
meyer, commander of the Far East Air Forces, and his 
staff had been anxiously watching the worsening situation 
in the peninsula, As part of the Far East Command (FEC) 


Two F-86 pilots of the 4th Fighter-Interceptor Wing on 
first lez of a journey to meet Red MIGs up near the Yalu. 
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under General MacArthur, FEAF was charged with de- 
fense of American bases in Japan, Okinawa, the Philip- 
pines, and the Marianas. In case of war in Korea, FEC 
had the mission of evacuating American nationals from 
the battle zone. 

FEAF learned of the North Korean attack at 0945 on 
June 25, but it could do nothing until US Ambassador 
John J. Muccio in Seoul asked, at a few minutes before 
midnight on June 25, that American dependents be evacu- 
ated by surface vessel from the port of Inchon and that 
FEAF’s Fifth Air Force provide fighter cover. Flights of 
F-82 all-weather fighters from the 8th Fighter-Bomber 
Wing’s base at Itazuke, in southern Japan, stood guard 
in relays throughout June 26 while the evacuation vessel 
loaded and got under way. 

On the night of June 26, with the North Koreans storm- 
ing at the gates of Seoul, Muccio asked for emergency 
aerial evacuation of the remaining dependents. Maj. Gen. 
Earle E. Partridge, commander of the Fifth Air Force, 
directed his 374th Troop Carrier Wing to do the job. 
Since the North Korean air force had been active, General 
Partridge told the 8th Wing commander to permit no 
interference with the air evacuation mission. These pre- 
cautions were wise, for shortly before noon on June 27, 
a flight of F-82s spotted five YAK fighters headed for 
Kimpo Airfield, where the transports were loading passen- 
gers. Within a few minutes, the F-82 pilots shot down 
three of the enemy fighters, with the first victory of the 
war going to Lt. William G. Hudson of the 68th Fighter 
Squadron (All-Weather). The unarmed transports com- 
pleted their task without hindrance, carrying a total of 
851 refugees to safety in Japan on June 27 and 28. 

Back in America, US and UN officials watched the 
Korean situation with growing alarm. On the afternoon 
of June 25 (June 26 in the Far East), the United Nations 
Security Council adopted a resolution calling on the North 
Koreans to cease their aggression and withdraw to the 
thirty-eighth parallel. The North Koreans intensified their 
attack. 

On the evening of June 26, President Truman sent new 
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instructions to Tokyo. He directed MacArthur to employ 
American air and naval forces to support the ROK army. 
Except under emergency conditions, however, no air or 
naval attacks would be made north of the thirty-eighth 
parallel. On June 27, the UN Security Council approved 
a second resolution recommending that the “Members of 
the United Nations furnish such assistance to the Republic 
of Korea as may be necessary to repel armed attack and 
restore international peace and security in the area.” 

Late on the afternoon of June 27, General MacArthur 
ordered FEAF to strike the North Korean ground forces 
with everything it had. From their bases on Honshu, the 
35th Fighter-Interceptor and 49th Fighter-Bomber Groups 
began to move, each with two squadrons of F-80s, down 
to Itazuke and Ashiya, on Kyushu, the southernmost of 
the Japanese islands. That night, a few B-26s of the 3d 
Bombardment Group went to Korea, but the weather was 
so bad that they accomplished little. On the next day— 
June 28—the weather was still bad at Itazuke and Ashiya, 
but F-80 jet fighters and B-26s attacked hostile targets 
along the roads north of the Han River. Late that after- 
noon, four 19th Bombardment Group B-29s, which had 
just moved from Guam to Okinawa, bombed targets on 
the two main roads leading into Seoul. On June 29 a larger 
formation of B-29s bombed Kimpo Airfield, which had 
fallen into enemy hands. 

The order from Washington to stay below the thirty- 
eighth parallel hindered FEAF’s air operations. Although 
Fifth Air Force fighter patrols destroyed some Communist 
aircraft, others got through to attack USAF transports un- 
loading ammunition at Suwon Airfield. On the afternoon 
of June 29, General Stratemeyer explained the problem 
to General MacArthur, who verbally authorized air attacks 
against enemy airfields north of the thirty-eighth parallel. 
At dusk, the 3d Bombardment Group sent its two squad- 
rons of B-26s against the enemy’s main airfield at Pyon- 
gyang. This raid—the first against a target in North Korea— 
marked the beginning of a rapid demise of the North 
Korean air force. 

On June 30 the President authorized air attacks against 
military targets in North Korea and the dispatch from 
Japan of combat and service troops to safeguard the South 
Korean ports of Pusan and Chinhae. But MacArthur noti- 
fied Washington on the same day that ROK troops could 
not stop the attack and that American ground forces were 
needed in Korea. Within a few hours, President Truman 
gave MacArthur permission to use Army forces in Korea, 
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An American casualty early in the Korean War. A C-54 transport burns on 
a South Korean landing strip after being strafed by Communist fighters. 








Gen. Vandenberg (right) hears repor 
of Maj. Gen. Earle Partridge, 5th Af, 








subject only to requirements for the safety of Japan. Ty 
wage the war, the United Nations set up a United Nation 
Command under General MacArthur, and British, Aw: 
tralian, Turkish, and other forces joined the American 
and the South Koreans in the fight against the aggresson. 
Air units from other UN countries served under FEAF, 


Tactical Air Warfare and the Pusan Perimeter 


FEAF was primarily a defensive force, and a thousani 
things had to be done to prepare it for the tactical ai 
war in Korea. Yet, without a day of respite for any caus, 
FEAF planes carried the war to the enemy, night and day, 
in all kinds of weather. 

The first objective was to secure air superiority. Sm 
to begin with, North Korean air strength dwindled rapicdl. 
By August 10, UN pilots estimated that they had d& 
stroyed 110 enemy planes, leaving the North Koreans wil 
perhaps twenty-two aircraft. 

Air superiority was gained without great difficult. 
Stratemeyer believed that the lack of determined enemy 
air opposition in the initial stage of the Korean operation 
was the “paramount feature” of the war. Because of this, 
UN naval forces could operate close inshore, Air Fort 
planes remained virtually unchallenged in the air, and UN 
ground troops under the US Eighth Army had nothing 
to fear from enemy air assault. 

FEAF’s second major task was to prevent the movemell 
of enemy troops and supplies to the South Korean battle 
ground, where the North Koreans already outnumber 
the UN forces. World War II had shown that the be 
way to stop an enemy’s attack was to destroy his supplies 
at their source. The next most efficient way was to knoc 
out or interdict enemy manpower and supplies before the 
scattered out along the front lines. 

General Vandenberg, the USAF Chief of Staff, knev 
the wisdom of these lessons. Early in July he sent tw 
of SAC’s B-29 groups—the 22d and 92d—to the Far Eat. 
On July 8, General Stratemeyer organized the FE/ 
Bomber Command (Provisional), under the command 4 
Maj. Gen. Emmett O’Donnell, Jr., to contro] the medium 
bombers. Stratemeyer directed O’Donnell to use the B->¥ 
against deep interdiction targets and war-production i 
dustries within North Korea. But, at the time, MacArth 
did not like this mission because of the perilous situatidl 
of the ground forces. He directed Stratemeyer to use Uf 
B-29s in the immediate vicinity of the battlefield, eithé 
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A B-26 crew is briefed before night mission takeoff. The medium bombers did valiant work in interdiction campaign. 


in close support of Eighth Army troops or against bridge 
targets a few miles behind the front. 

From the first days of the Korean hostilities, General 
Partridge employed a few of his Fifth Air Force fighters 
on armed reconnaissance missions. He ordered fighter 
pilots who could not get close support targets from for- 
ward air controllers to seek out targets of opportunity on 
the roads. During the early days, before the enemy learned 
to disperse and to move and fight at night, armed recon- 
naissance was particularly fruitful. But the emphasis on 
close support and the lack of a comprehensive interdiction 
program handicapped the effort. Fighter pilots commonly 
devoted their attention to the main communications routes, 
permitting the enemy to use back roads and trails with 
little interruption. 

On July 26, Stratemeyer finally got authority to begin 
a comprehensive interdiction campaign based on a careful 
selection of railway and highway bridges. Once these were 
rendered impassable, all of the enemy’s transportation 
routes would be severed. In general, the Han River di- 
vided FEAF Bomber Command and Fifth Air Force areas 
of interdiction. The carrier planes of Naval Forces Far East 
could attack all targets in both areas. 

Except for the steel cantilever railway bridge at Seoul, 
which required a large number of attacks by both Super- 
fortresses and carrier-based aircraft before it finally fell, 
FEAF Bomber Command had little difficulty destroying 
its assigned bridge targets. B-29s ranged far into North 
Korea, cutting bridges and bombing marshalling yards 
on the enemy's main railway routes. The Fifth Air Force 
used approximately one-third of its fighters for interdic- 
tion, and it sent its pilots on armed reconnaissance over 
secondary as well as primary roads. To stop hostile move- 
ments at night, Partridge put most of the 3d Bombard- 
ment Group’s B-26s on night intruder work. 

Early in July, when Maj. Gen. William F. Dean’s 24th 
Infantry Division engaged the North Koreans at Taejon, 
Generals Stratemeyer and Partridge both recognized that 
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the lightly armed American divisions sent to Korea would Div 
need effective close support to make up for their lack of ee 
artillery. To control this support, Partridge sent a team sion 
to help set up and run the Joint Operations Center at resu 
Taejon on July 5. Two tactical air control parties had re- ene 
treated from Suwon to Taejon on the night of June 30, this 
and they were ready for action when General Dean’s troops effo 
arrived in that city several days later. T 

During the critical days after July 12, when the 24th the 
Division battled to hold the key communications center of off | 


Taejon, the entire Fifth Air Force plus the B-29s sup- had 
ported it. During the month of July, 61.5 percent of tion. 
FEAF’s total sorties were for close battlefield support. on § 
“Without question,” said General Dean, “the Air Force thre 
definitely blunted the initial North Korean thrust to the § onto 
southward. Without this continuing air effort, it is doubtful thei 
if the courageous combat soldiers, spread thinly along the wee! 
line, could have withstood the onslaught of the vastly bat ; 
numerically superior enemy.” But Dean’s division was too 

far outnumbered by the five enemy divisions attacking it, 

and on July 20 the Red Koreans captured Taejon. 

Three weeks of air action and the holding battle fought TI 
by the 24th Division gave the Eighth Army time to get § most 
other ground troops to Korea. Lt. Gen. Walton H. Walker, whic 
who took command of the Eighth in Korea on July 13, § of th 
retreated to the Naktong River and Taegu and formed a § stant 
perimeter defense to shelter the key port of Pusan. As § July 
he built up his defensive positions, Walker continued to ff addii 
get strong support from the Fifth Air Force, an average JJ used 
of 340 fighter-bomber sorties per day between August 1 J} Mac. 
and 10. On August 11, he expressed his appreciation for ff the ¢ 
the “all-out” support that Fifth Air Force pilots had given Ne 
to the Eighth Army: “They have destroyed enemy tanks lay y 
that had penetrated our lines. . . . Their effort has been of Rash 
tremendous value to our forces and has saved many, many §f Psycl 
lives of our infantry troops.” ing ti 

Just as the Eighth Army was settling behind its defen Jj © av 
sive lines, Communist troops appeared to be gathering J *ttac 
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across the Naktong for a thrust at Taegu. To relieve this 
threat, on August 16, General O'Donnell led ninety-eight 
B-29s on a carpet-bombing mission against a strip of ter- 
rain near Waegwan. The attack apparently had more psy- 
chological than direct military effect. 

Although Walker received reinforcements, the length 
of his defensive line around Pusan during August com- 
pelled him to deploy practically all of his forces. “Some- 
times,” he said, “I had only a company in reserve.” The 
Fifth Air Force flew an average of 239 close-support sor- 
ties each day during August. This period furnished a bril- 
liant example of air and ground cooperation at its best. 
Generals Walker and Partridge had adjacent headquarters 
in Taegu, and at evening or early morning conferences 
they carefully coordinated their operations for each day. 
If the tide of battle changed, airpower moved immedi- 
ately to fill a breach. When the enemy achieved penetra- 
tions that could not be stopped immediately, Walker 
called on Partridge to blunt the enemy thrust until ground 
reserves could be concentrated against it. 

By the end of August the UN aerial interdiction cam- 
paign had reduced the North Korean army to desperate 
straits. The North Korean generals evidently decided they 
had to win quickly or lose everything. Shortly before mid- 
night on August 31, the North Koreans began to cross the 
Naktong River. In the next few days the Communists 
threw elements of six divisions against the US 2d and 
25th Infantry Divisions at the southwestern end of’ the 
perimeter. In this emergency, the Fifth Air Force went 
all out. 

On September 3, Maj. Gen. William B. Kean, command- 
ing the 25th Division, reported that “the close air support 
strikes rendered by the Fifth Air Force again saved this 
Division, as they have many times before.” Maj. Gen. 
Laurence B. Keiser, commander of the 2d Infantry Divi- 
sion, stated that one day’s combined air-ground action 
resulted in a confirmed destruction of approximately 1,500 
enemy troops and their equipment. During the course of 
this battle, B-29s and Navy carrier planes switched their 
efforts to the battle area. 

The battles of early September 1950 marked the end of 
the North Korean People’s Army as a fighting force. Cut 
off from his source of supplies by air attacks, the enemy 
had sustained these last offensives only by sheer despera- 
tion. Attacks against the 2d Division in the Yongsan area 
on September 9, for example, came in five waves: the first 
three waves were armed, and the last two were sent 


| onto the battlefield unarmed, with instructions to secure 


their weapons from the dead and dying. After the first 


week of September 1950, the North Koreans had few com- — 


bat troops left in the rearward areas. 


Strategic Bombing of North Korea 


Throughout the war, Communist forces in Korea drew 
most of their support from sources in China and Russia, 
which were off limits to UN air attack. In the early months 
of the war, however, the North Korean army drew sub- 
stantial support from industries within North Korea. On 
July 29, the Joint Chiefs of Staff offered to send two 
additional B-29 groups to the Far East, provided they were 
used to destroy industrial targets in North Korea. General 
MacArthur accepted the proposal, and SAC dispatched 
the 98th and 307th Bombardment Groups in August. 

Nearly all the strategic targets marked for destruction 
lay within Pyongyang, Chongjin, Wonsan, Hungnam, and 
Rashin. To simplify the bombing problem and to achieve 
Psychological gains, FEAF recommended using area bomb- 
Ing tactics and incendiary munitions. Washington, anxious 
to avoid civilian casualties, hesitated to authorize any air 
attacks that Communist propaganda might exploit. The 
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indiscriminate use of incendiaries was not sanctioned. 
Other aspects of the plan were approved. 

On August 8, Stratemeyer ordered O'Donnell to make the 
attacks with a maximum effort of two groups every third 
day. Use of high-explosive bombs instead of incendiaries 
meant additional sorties, but the B-29s bettered the peak 
records of World War II for both sorties flown and tons of 
bombs per plane delivered on targets. The SAC groups, 
moreover, proved so adept at radar bombing that weather 
did not hinder them as much as FEAF planners had ex- 
pected. 

Once strategic bombardment began in earnest, it moved 
rapidly. Everywhere except at Rashin—deleted from the 
target list because it was so near the Siberian border—the 
B-29s destroyed their assigned targets. By September 15, 
1950, Stratemeyer could state that “practically all of the 
major military industrial targets strategically important to 
the enemy forces and to their war potential have now been 
neutralized.” On September 26 the JCS informed Mac- 
Arthur that further attacks against targets of relatively 
long-term military significance should be suspended. The 
strategic bomber offensive over North Korea had been com- 
pleted in less than two months. 


Invasion at Inchon 


While UN ground forces were retreating.southward in 
the summer of 1950, MacArthur had been planning an am- 
phibious encirclement of the North Korean army. On 
August 30, he issued his operations order. The US X Corps, 
commanded by Maj. Gen. Edward M. Almond, would land 
at Inchon on the west coast on September 15 and, in con- 
junction with a D-plus-one attack by the Eighth Army, 
would destroy the North Korean army. Navy Task Force 77 
was to gain air superiority and furnish deep support and 
interdiction strikes for the landing. Once ashore, 1st Marine 
Aircraft Wing would provide air support for X Corps. 
FEAF would support the Eighth Army, carry out an air- 
borne operation with the 187th Airborne Regimental Com- 
bat Team (RCT), and provide cargo airlift. 

Mindful of the air transport commitments, General 
Stratemeyer had secured additional units and set up the 
FEAF Combat Cargo Command (Provisional) on August 
26, under Maj. Gen. William H. Tunner. Late in August, 
the 314th Troop Carrier Group brought its C-119s to 
Japan from the United States. 

During the week of September 10-16 a typhoon called 
“Kezia” centered over southern Japan. Alerted in time, the 
8th and 18th Fighter-Bomber Groups moved their F-51 
Mustang fighters to barely serviceable airstrips in Korea. 
This arrangement permitted an increase in the sortie rate, 
and aircraft under FEAF control flew 3,257 sorties of all 
types during the week. Seeking to cut off possible enemy 
reinforcements, B-29s struck rail lines and marshalling 
yards from Seoul to Wonsan to Pyongyang. Reconnaissance 
planes plotted enemy movements, and when FEC discov- 
ered a few days before the landing that no one knew the 
height of a seawall that would have to be scaled at Inchon, 
two RF-80s of the 8th Tactical Reconnaissance Squadron 
went in at low level to photograph the invasion area. 

At Inchon, X Corps went ashore at dawn on September 
15. FEAF Combat Cargo Command provided important 
airlift for the corps, sending the first C-54 into Kimpo at 
1426 hours on September 19. Full-scale airlift operations 
began on the next day. Late in September, when the need 
for an airborne operation had not developed, transports 
airlifted the 187th Airborne RCT to Kimpo. 

With strong Fifth Air Force support, the Eighth Army 
broke out of the Pusan perimeter without difficulty and 
attacked northward, On September 17, fighters set on fire 
the “walled city” of Yongchon, a strong fortification in the 
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Return to Seoul. View taken from inside ruined opera- 
tions building at Kimpo Airfield after Pusan breakout. 


path of the ground advance. The next day, forty-two B-29s 
blanketed two areas west and northwest of Waegwan with 
bombs, achieving excellent results. By September 22, 
Eighth Army regiments were attacking in column, a tactic 
possible only because the Fifth Air Force spearheaded the 
advance and cleared the regimental flanks. Other Fifth Air 
Force fighters supported ROK troops as they moved up 
the east coast of Korea. 

At this nadir of their hopes, many North Korean soldiers 
surrendered. Others sought safety in flight, and as they 
headed northward, Fifth Air Force fighter pilots slaugh- 
tered them. Pilots returned from missions with tales of 
North Korean soldiers dragging field pieces northward and 
refusing to disperse even when they were strafed. But by 
September 28, fighters were returning to their bases with 
bombs still in their shackles. Most enemy ground units had 
been badly broken, and sizable troop concentrations were 
fast disappearing. 

Victory in South Korea came quickly, once the Red 
Korean army was dislodged from its positions around the 
Pusan perimeter. A few minutes before midnight on Sep- 
tember 26, Eighth Army troops made contact with elements 
of X Corps near Osan. At the same time, on the east coast 
of Korea, ROK troops were approaching the thirty-eighth 
parallel. The government of the Republic of Korea returned 
to Seoul on September 29. The United Nations had achieved 
its stated objective of clearing the aggressors from South 
Korea. 


Advance to the Yalu 


In the early autumn of 1950, the United Nations cause 
in Korea appeared completely victorious. Flushed with 
military success, on October 7, 1950, the General Assembly 
of the United Nations approved a resolution that “all neces- 
sary steps be taken to ensure conditions of peace through- 
out the whole of Korea.” MacArthur did not believe that 
the mopping-up task would be difficult and quickly 
launched an offensive into North Korea. His strategy re- 
quired the Eighth Army to attack northward along the 
Kaesong-Sariwon-Pyongyang axis, while X Corps made an- 
other amphibious landing at the east-coast port city of 
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Wonsan. Navy Task Force 77 and the Ist Marine Aircraf 
Wing would support the X Corps operation. FEAF woul 
support the advance of the Eighth Army. 

{n preparation for the campaign in North Korea, Py. 
tridge bent every effort to get the Fifth Air Force estab. 
lished at airfields in southern Korea, Headquarters Fifth 
Air Force in Korea, accompanied by the Joint Operatioy 
Center, opened in Seoul on October 15. At this time the 
502d Tactical Control Group arrived from the United 
States, replacing the improvised tactical control system, 
Three F-51 fighter groups—the 8th, 18th, and 35th—moved 
from Japan to fields at Kimpo, Pusan, and Pohang. Two 
F-80 jet fighter groups—the 49th and 51st—settled at Taegy 
and Kimpo. These movements were made with difficulty, 
for the Eighth Army and X Corps enjoyed overriding 
claims on all available land and sea transportation. General 
Walker, moreover, frankly admitted that he wanted ai 
transportation much more than he wanted air support, 

Displaying scant regard for enemy opposition, the 
Eighth Army used only two American divisions and fow 


‘ ROK divisions in its initial thrust toward Pyongyang. Cw. 


ered by Fifth Air Force fighters, which scouted ahead and 
guarded the flanks, this mobile force entered the city 
October 19. 

Capture of Pyongyang, seat of the North Korean gov. 
ernment, was a significant victory, but MacArthur wanted 
to snare as many of the enemy as possible. On October 20, 
Combat Cargo Command dropped the 187th Airbome 
RCT astride the main transportation routes about thirty 
miles north of Pyongyang, near the villages of Sukcho 
and Sunchon. By 1500 hours seventy-one C-119s and forty 
C-47s had delivered 2,860 paratroopers and 301.2 tons d 
supply and equipment. The success of the jump wa 
matched by the air attacks. Prior to the drop, 187 fightes 
and five light bombers had worked over the drop zones 
This “softening-up” attack, together with the sudden ait 
drop, so startled North Korean troops that they abandoned 
strong defensive positions, leaving loaded guns with am 
munition alongside. 

Over on the east coast of Korea, the ROK I Corps, sup 
ported by Fifth Air Force and Marine fighters, capture 
Wonsan on October 10, ten days before the American X 
Corps was scheduled to land there. Because the Reds hal 
mined the waters of the harbor, X Corps did not get ashore 
until October 26. Supported by the Ist Marine Aircraft 
Wing, it quickly fanned out along the coastal routes d 
eastern Korea against light resistance. 

The rapidity of the United Nations advance into North 
Korea made necessary a new interdiction plan, issued 0 



































































Russian-built MIG, its landing gear damaged by US pilot 
fire, burst into flames seconds after picture was of 
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October 6. This emphasized destruction of thirty-two key 
highway and rail bridges, most of them on the three routes 
northward from Sinanju. Eight days later, all except six 
had been destroyed. On October 25, because of the 
scarcity of medium bomber targets, MacArthur authorized 
the return of the 22d and 92d Bombardment Groups to the 
United States. 

During the last week of October, the ground-oriented 
strategy of the United Nations Command seemed every- 
where successful, but as November progressed a series of 
actions indicated the possible full intervention of the Chi- 
nese Communists in the war. On November 1, six hostile 
jet fighters, at once identified as MIG-15s, unsuccessfully 
jumped a flight of Mustangs just south of the Yalu. On 
November 8, the first all-jet air battle in history occurred 
at the Yalu when 51st Fighter-Interceptor Wing F-80s met 
MIG-15s. The old F-80Cs were no match for the swept- 
wing MIGs, but Lt. Russell J. Brown managed to shoot 
down a MIG-15, the first enemy jet aircraft destroyed in 
the Korean War. On the ground, a Communist force pene- 
trated and encircled elements of the US 8th Cavalry Regi- 
ment near Unsan on November 2. 

To meet the new threat, Partridge opened an aircraft 
warning radar closer to the front lines, instituted air patrols 
over Sinuiju, and moved the three Mustang groups up 
into North Korea. Since crossing the thirty-eighth parallel, 
General Walker had been supplied chiefly by air. Now he 
had to pause, regroup his forces, and build up his supplies. 
On November 3, he ordered the bulk of the Eighth Army 
to withdraw to the south bank of the Chongchon River. 
For the moment, at least, the United Nations campaign had 
stalled. 

In hopes of discouraging Chinese intervention, Mac- 
Arthur directed Stratemeyer on November 5 to make a 
maximum air effort for two weeks. From the Yalu south- 
ward to the battle line, FEAF was “to destroy every means 
of communication and every installation, factory, city and 
village.” FEAF was also directed to destroy the first over- 
water span of the international bridges across the Yalu 
between North Korea and Red China. 

On November 8, a massive B-29 incendiary attack 
against Sinuiju virtually eliminated the first of ten com- 
munications and supply centers designated for attack. As 
of November 28, photo reconnaissance showed that the 
other cities on the list were also substantially destroyed. 
Other B-29 crews directed their efforts against the interna- 
tional bridges. Enemy flak forced the bombers up to 20,- 
000 feet where MIGs threatened them. Orders forbidding 
violations of Manchurian territory limited the axes of at- 
tack, crosswinds complicated precision bombing, and all of 
the bridges were major steel structures. On November 12 
carrier-based crews joined the fray, only to find the bridges 
to be every bit as tough as the medium bomber crews had 
reported. By the end of November, the combined effort 
had cut at least four of the international bridges and had 
damaged most of the others. Early in December the Yalu 
froze over, and the bridge attacks were suspended. 

MacArthur believed on November 18 that the ten days 
of all-out air effort had largely isolated the battle area 
from added enemy reinforcements. Both Walker and 
Partridge were completing preparations for the renewed 
offensive in northwestern Korea. All seemed to be nearing 
readiness, and MacArthur fixed November 24 as the day 
for the main Eighth Army attack. 


Retreat from North Korea 


The Eighth Army attacked northward as scheduled, and 
for two days it advanced toward the Manchurian border. 
But on November 26, a Chinese counterattack halted the 
advance. On the X Corps front, an enemy force cut the 
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- supply routes behind two regiments of Marines northwest 


of the Changjin Reservoir. Confronted with an entirely new 
war, all United Nations ground troops sought safety in 
retreat. 

During bleak December, UN airpower once again had to 
save the ground troops from destruction. FEAF had three 
functions: to protect UN forces from hostile air attacks, to 
destroy the Chinese on the ground and so permit Walker 
and Almond to disengage their forces and rally them to the 
southward, and to assist the withdrawals with air transpor- 
tation. In no phase of the Korean fighting would airpower 
be of greater assistance to the ground forces. Yet it would 
be incorrect to regard all air activities against the enemy 
ground forces merely as support operations. Actually, with 
the Eighth Army and X Corps in full retreat and generally 
out of contact with the enemy, only UN air forces were 
carrying the fight to the advancing Communists. 

From the moment that the Chinese unveiled their MIG- 
15 fighters, the success of UN ground and air operations 
depended on the maintenance of air superiority. Fortu- 
nately, the enemy pilots were not aggressive during the 
weeks in which the Fifth Air Force possessed no aircraft 
that could battle on equal terms with the MIG-15. By the 
middle of December the 4th Fighter-Interceptor Wing (F-86 
Sabres) and the 27th Fighter-Escort Wing (F-84 Thunder- 
jets) had arrived in Korea from the United States. The 
F-86A Sabres of the 4th Wing drew the task of opposing 
the MIGs over northwestern Korea, getting their first kills 
on December 17, when they shot down four MIGs. Under 
the conditions of combat in northwestern Korea, the MIG-15 
was superior in performance to the F-86; but the Sabre 
pilots were more skilled, and during December they de- 
stroyed eight MIG-15s. For the moment, at least, the 
appearance of USAF Sabres had abated the threat of the 
Chinese Communist air force. 

As Eighth Army units broke away from the initial Red 
assaults, air support often made the difference between 
escape and destruction. Fifth Air Force fighter-bombers 
gave especially valiant close support to the US 2d Infantry 
Division on December 2, as it retreated from Kunu-ri to- 
ward Sunchon. Unknown to the American troops, the Chi- 
nese had emplaced machine guns along a five-mile stretch 
of the escape route. Once the 2d Division’s motor columns 
encountered this ambuscade, they had no choice but to try 
to run the gantlet of fire. The division’s only salvation was 
close air support, and throughout the day Fifth Air Force 
fighter-bombers bored into the hostile gun emplacements 
with rockets, napalm, and bullets. The commander of the 
2d Division later tendered high praise for the effective air 
support, without which, he said, the division might never 
have weathered the Chinese fire. 

After the first week of December the Eighth Army was 
generally out of contact with the enemy, and it began to 
mass in defensive positions north of Seoul, along the Imjin 
River. Now the air task was to delay and destroy the ad- 
vancing Chinese armies. FEAF Bomber Command began a 
planned interdiction program designed to limit troop move- 
ments and resupply by railroad. Fifth Air Force fighter- 
bombers reaped heavy casualties among the masses of 
Chinese jamming the roads in bold daylight movements. 
When the enemy crossed the Chongchon River, 49th Group 
F-80 pilots made the water run red with enemy blood. By 
mid-December, Stratemeyer estimated that 33,000 enemy 
troops, the equivalent of four full-strength Chinese divi- 
sions, had been killed or wounded in UN air attacks. 

After two weeks of punishing air action, the Chinese 
grew more cautious. They practiced camouflage and 
marched their troops at night. Although FEAF pilots got 
poorer results, they estimated that they had killed another 
6,700 Communist soldiers during the second half of De- 
cember. 
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Meanwhile, at the end of November, the US X Corps 
had received orders to evacuate northeast Korea. It found 
itself in a serious plight. The embattled Marines, fighting 
both frigid weather and the Chinese at the Changjin Reser- 
voir, needed air supply as much as they needed aerial fire- 
power. General Tunner moved promptly. In the thirteen 
days that the Marines were cut off, Combat Cargo Com- 
mand dropped 1,580 tons of supplies and equipment, 
including an eight-span treadway bridge, each span of 
which weighed an even two tons when packaged. While 
they were besieged, the Marines scratched out rocky air- 
strips at Hagaru-ri and Koto-ri, where transports landed 
replacements and supplies and brought out 4,689 casualties 
on return flights. 

When the Marines were back within the Hamhung- 
Hungnam defense perimeter on December 11, X Corps be- 
gan wholesale evacuation. General Almond asked for a 
maximum air evacuation from Yonpo Airfield. Fortunately, 
Combat Cargo Command had been recently reinforced by 
two troop carrier groups. With all transport groups work- 
ing, the air evacuation from Yonpo got under way on 
December 14. Before infiltrating Chinese ended it at night- 
fall on December 17, this maximum effort lifted 228 pa- 
tients, 3,891 passengers, and 20,088 tons of cargo from 
Yonpo. Naval transports took off the bulk of X Corps, com- 
pleting the evacuation on the afternoon of December 24. 

The Fifth Air Force also retreated southward during 
December 1950. The Mustang groups went to airfields in 
southern Korea. The units at Kimpo remained there as long 
as possible and then evacuated to southern Japan. Fifth Air 
Force headquarters at Seoul moved back to Taegu on De- 
cember 20. Meanwhile, FEAF underwent a general reor- 
ganization—effective December 1, 1950—which recognized 
that the war was going to continue indefinitely. The Fifth 
transferred its responsibilities for the air defense of Japan 
to the new 314th Air Division and concentrated its atten- 
tion on Korea. On January 25, 1951, the FEAF Combat 
Cargo Command (Provisional) was replaced by the 315th 
Air Division (Combat Cargo). 


Defeat of the Chinese Communists 


During December 1950 the US government recognized 
that any further attempt to bring about Korean unification 
by military force would incur the grave risk of a world war. 
To avoid this catastrophe, the United States sponsored and 
the UN General Assembly adopted on December 15 a reso- 
lution that immediate steps be taken to end the fighting in 
Korea and settle the existing issues by peaceful means. 

The strategy of the United Nations Command was now 
to inflict the maximum damage on the enemy in order to 
compel Communist China and North Korea to seek a mili- 
tary armistice. The UN air commanders understood their 
duties under the new strategy. They had to maintain air 
superiority. They had to deprive the enemy of logistical 
support, mobility, and combat effectiveness by relentless 
attacks behind his lines. They had to provide the UN 
ground forces with strong air support, especially against 
Chinese ground attacks. Lt. Gen. Matthew B. Ridgway, 
who took command of the Eighth Army on December 26 
following General Walker’s accidental death, had a firm 
grasp of the ground actions required by the new strategy. 
UN ground forces would maneuver before Chinese ground 
offensives, trading space as necessary for enemy casualties. 
When a Red offensive waned, UN ground forces would 
counterattack and inflict more casualties. 

Having lost the advanced airfields at Kimpo and Suwon, 
FEAF had trouble maintaining air superiority over north- 
western Korea during January and February 1951. Since 
the Sabres had withdrawn to Japan, the MIG-15s enjoyed 
a wider freedom of action in the area between the Yalu and 
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FEAF Bomber Command airmen work in a bitter, snow- 
laden wind at the delicate task of arming bombs for mission. 


Chongchon rivers, called “MIG Alley.” Long-range F-84E 
aircraft of the 27th Fighter-Escort Wing escorted B-29 
missions into this zone. On January 23, in the largest all- 
jet battle to date, thirty-three F-84s engaged about twenty- 
five MIGs near the Yalu and destroyed at least three of the 
hostile planes without loss. Rather than divert fighters to 
escort duties, however, FEAF generally kept the B-29s out 
of MIG Alley during February. Late that month, the Fifth 
Air Force returned two urgently needed squadrons of 
Sabres to Korea. 

The Fifth did not get the F-86s back into action any 
too soon, for in March the Chinese Communist air force 
launched its first serious offensive effort. A captured report 
of a Red air staff group described the enemy plans in some 
detail. The Chinese clearly recognized that their ground 
campaigns could not succeed without air support. At bases 
in Manchuria they had enough aircraft to wage offensive 
attacks, but like the UN air commanders the Red airmen 
operated under political restrictions. Because of a fear of 
reprisals, the Red airmen were not permitted to attack 
UN positions from air bases above the Yalu. They were 
permitted, however, to stage offensive strikes from airfields 
in North Korea. But FEAF Bomber Command had already 
neutralized all of the airfields in North Korea. The Chinese 
air staff group went into North Korea early in 1951 to 
supervise airfield repair, and in March, Fifth Air Force 
reconnaissance pilots reported that the enemy was rehabili- 
tating airfields all over North Korea. 

According to standing policy, Brig. Gen. James E. 
Briggs, O’Donnell’s successor as commander of FEAF 
Bomber Command, took no action until the Communist 
airfields neared serviceability. On April 13 the B-29s 
swung into action. Scheduling an average of twelve planes 
daily, Bomber Command cratered the runways at nine 
airfields. Larger bomber forces hit Pyongyang’s two air- 
fields hard on April 16 and 19. And on May 9, Partridge 
sent 312 Fifth Air Force, Marine, and Navy planes against 
Sinuiju Airfield to knock out some forty planes there. As 
a result, the enemy could make only a few night heckling 
attacks with small biplanes against the United Nations 
forces during the spring of 1951. In a bitter report, the 
Red air staff group concluded, “If we had had a strong 
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air support, we could have driven the enemy into the sea.” 

Behind the enemy battle lines in Korea, the UN air 
forces waged a continual war of interdiction and destruc- 
tion. The B-29s attacked railway bridges, marshalling 
yards, and supply centers, while fighter-bombers and night 
intruders turned in a mounting total of destruction. Fifth 
Air Force pilots claimed destruction of 599 enemy vehicles 
in January, 1,366 in February, and 2,261 in March. Ac- 
cording to air intelligence estimates, the damage inflicted 
upon Communist supply lines by airpower was preventing 
as much as eighty percent of the enemy’s supplies from 
reaching his front-line troops. 

Far away to the north, the ice-covered Yalu River began 
to thaw late in March. In spite of bad weather, the B-29s 
made three highly effective attacks against the international 
bridges on March 30, April 7, and April 12. These attacks 
severed all of the bridges in northwestern Korea, except 
for the much-damaged steel railway bridge at Sinuiju. 
But the raids were costly, for MIG fighters intercepted 
each mission and destroyed four of the bombers. In the 
furious action on April 12, Superfortress gunners were 
credited with the destruction of several MIGs. But for the 
Sabre and Thunderjet escort, B-29 losses would have been 
much heavier. Two facts became obvious: the old Super- 
fortresses were extremely vulnerable to jet interceptors, 
and the Thunderjets were badly outclassed by the superior 
speed of the MIG-15s. 

Although the air attacks in the rear of the Chinese 
armics proved highly effective, the enemy front-line forces 
Were able to accumulate enough supplies to undertake four 
ground offensives during the first half of 1951. In def- 
erence to United Nations airpower they timed each 
offensive to concide with periods of bad weather. The 
long-awaited enemy attack against the Imjin River line 
came on the last night of 1950. Eighth Army troops fell 
back by January 6, 1951, to prearranged defensive posi- 
tions on a line running across the peninsula between 
Pyongtaek and Samchok. Although fighting continued for 
some days about the key junction of Wonju, the weaker- 
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Fifth Air Force F-84 Thunderjets gave close air support to 






UN ground troops, pounded interdiction targets too. 





American fighter-bombers wreaked havoc on Communist rail 
lines and rolling stock with rockets and napalm fire bombs. 
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than-anticipated Red offensive ran out of steam after 
five days. 

UN pilots defied terrible flying weather to exact a heavy 
toll from the Red “human wave” assaults. Chinese prison- 
ers confirmed that UN airpower had not only cut off 
their supplies but had inflicted fully fifty percent of their 
casualties. Aerial resupply and air evacuation of casualties 
increased the mobility of Eighth Army units. With its 
experience in North Korea in mind, X Corps scraped out 
strips at Wonju, Chungju, and Andong, and Combat Cargo 
Command C-46s and C-47s landed supplies there. 

Recognizing that the Chinese hordes could be defeated, 
General Ridgway announced on January 20, 1951, a series 
of limited offensives. Behind air strikes, the Eighth Army 
forged northward to the Han River, recaptured Suwon 
Airfield on January 25, and Kimpo Airfield and the port 
of Inchon on February 10. 

Although obviously suffering from shortages of supplies, 
the Communists unleashed a violent attack against X Corps 
on the night of February 11. Elements of the US 2d Divi- 
sion, surrounded for three days in the middle of February, 
were supplied by air. With strong support from the Fifth 
Air Force, they held their position. Maj. Gen. Clark L. 
Ruffner, commander of the 2d Division, wrote that, after 
one napalm attack around the Chipyong perimeter, he 
had observed more enemy dead than he had ever seen 
before. By February 24, X Corps was driving the enemy 
northward. 

Eighth Army troops captured the central-front com- 
munications center of Hongchon on March 12, and the 
Communists, fearing a flanking attack against Seoul, hur- 
riedly evacuated the South Korean capital. Hoping to 
exploit the enemy retreat, Generals Partridge and Ridgway 
arranged to drop the 187th RCT on the village of Mun- 
san-ni, lying athwart the Seoul-Kaesong road. The airborne 
operation on March 23 was a technical success, but few 
enemy troops were captured or killed. The Reds were 
retreating faster than had been anticipated. 

Early in April, UN ground forces continued to advance 
toward the thirty-eighth parallel, but they were expecting 
the Communists to launch a spring offensive. The Red 
offensive struck the US I and IX Corps on the night of 
April 22. The ROK 6th Division broke south of Kumhwa, 
leaving a gapping hole in the IX Corps line. Partridge 
threw fighter-bombers by day and radar-directed bombers 
by night into the breach, enabling IX Corps to close the 
gap and to counterattack by April 26. On the western 
front, I Corps was forced back to a line about three miles 
north of Seoul, where it held. 

Assisted by a blanket of fog and rain, the Reds launched 
the “second impulse” of their spring offensive against 
X Corps in the center of the Korean peninsula on the 
night of May 15. Between May 10 and June 5, the Fifth 
Air Force flew 2,380 fighter sorties in close support of 
X Corps. The initial enemy thrust drove to within twenty 
miles of the key communications hub of Wonju, but the 
toll taken by artillery fire and airpower was too much. 
During the offensive, X Corps estimated that air attacks 
killed 16,700 of the enemy on its front. 

During the Communist spring offensives, B-29s and 
B-26s using night radar made highly destructive bombing 
attacks. The US IX corps reported that a radar-directed 
strike against a large troop concentration in front of its 
lines “completely stopped preparation for attack and 
friendly units received no further attack that night at all.” 
On the nights of May 20 and 21, in the X Corps area, 
B-29s under ground radar guidance destroyed an enemy 
regiment, 4,000 dead being verified by actual count. 
General Almond called radar-directed bombing “an epic 
in our warfare.” 

The spring campaign brought demands for increased 
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air transportation. Lt. Gen. James A. Van Fleet, who took 
command of Eighth Army on April 11, 1951, later ex- 
plained that the army’s ammunition supply, never large 
enough, fell below the danger point and had to be fed 
by an airlift from Japan. During several days of furious 
fighting, trucks stacked up fifty to 100 at a time at a 
small airfield only six miles behind the X Corps command 
post, waiting to take ammunition from the transports to 
the batteries at the front. By airlift and airdrop, the 315th 
Air Division delivered to Korea 15,900 tons of cargo in 
April, 21,300 tons in May, and 22,472 tons in June. 

On May 19 the Eighth Army attacked on all fronts, 
As the Chinese fled, Fifth Air Force pilots redoubled their 
efforts and harried the enemy unmercifully. On June 10, 
Eighth Army troops drove into the base of the enemy’s 
“Iron Triangle,” a bastion area just north of the thirty- 
eighth parallel. The Reds stood on the brink of a major 
military disaster. They had had enough of the war. On 
June 23, 1951, Jacob A. Malik, the Soviet delegate to the 
United Nations Security Council, proposed immediate 
cease-fire discussions. The offer was accepted. 

What had gone wrong with the Chinese plan to drive 
the UN troops into the sea? In the truce discussions later, 
Lt. Gen. Nam II, the chief North Korean delegate, sup- 
plied the answer: “Without the support of the indiscrimi- 
nate bombing and bombardment of your air and naval 
forces, your ground forces would have long ago been 
driven out of the Korean peninsula by our powerful and 
battle skilled ground forces.” 


Railway Interdiction 


As delegates of the United Nations Command, the North 
Korean People’s Army, and the Chinese Communist Forces 
sat down to negotiate armistice terms at Kaesong on July 
10, 1951, the course of Korean hostilities began to change. 
Shortly after he became Commander in Chief of the 
United Nations Command on April 10,. 1951, General 
Ridgway had announced: “Our principal objective is to 
keep the United States out of war and in Korea to restore 
international peace and security and to repel aggressions. 
The job of unifying all Korea, while desirable, is not an 
element of this principal mission.” 


A C-119 of the 314th Troop Carrier Group, loaded with sup- 
plies for isolated unit on ground, circles prior to drop- 
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What would be the UN air mission during the truce 


talks? On June 10, 1951, the same day that he became . 


commander of FEAF, Lt. Gen. Otto P. Weyland had 
stated that FEAF now had “its first real opportunity to 
prove the efficacy of airpower in more than a supporting 
role.” Airpower could range far and wide over hostile 
Korea and, by selective attack, motivate the enemy to 
accept the United Nations terms. But, for more than a 
year, FEAF would not be allowed to do this. Taking into 
consideration the climate of world opinion, the JCS stated 
the rule: “If armistice discussions fail, it is of the greatest 
importance that clear responsibility for failure rest upon 
the Communists.” 

During the first two weeks of July the Eighth Army 
carefully watched the enemy. What it saw was alarming. 
The Chinese, no longer expending supplies in active com- 
bat, were stockpiling materiel at an estimated 800 tons 
per day. If such activity went unchecked, the Eighth Army 
feared that the enemy would “reach a degree of prepared- 
ness previously unparalleled in the Korean War.” On July 6, 
Ridgway informed the Joint Chiefs that numerous sources 
“indicate a planned large-scale offensive effort to be 
launched in the event . . . peace overtures fail.” 

At Seoul, Army and USAF intelligence officers con- 
cluded that the North Korean railways were the enemy’s 
best means of transportation. The Fifth Air Force decided 
that the North Korean rail lines could best be interdicted 
by a heavy effort against railway tracks and enough effort 
against key railway bridges to immobilize the enemy’s 
heavy rail repair equipment. Since the eight USAF wings 
in Korea did not have enough strength to do the job alone, 
Lt. Gen. Frank F. Everest, who had assumed command of 
the Fifth on June 1, 1951, asked for the help of the Naval 
Forces Far East and FEAF Bomber Command. The Navy 
was asked to interdict rail tracks in east central Korea; 
Bomber Command was requested to keep the railway 
bridges at Pyongyang, Sonchon, Sunchon, and Sinanju 
out of operation. 

The Fifth Air Force realized that this interdiction could 
not be 100 percent.successful. The enemy could reduce his 
effort along the battle line and thus conserve his supplies. 
He could also keep enough trucks in operation to meet his 
minimum needs. The stated objective of the railway inter- 
diction campaign was thus a limited one: “To interfere 
with and disrupt the enemy’s line of communication to 
such an extent that he will be unable to contain a deter- 
mined offensive by friendly forces or be unable to mount 
a sustained offensive himself.” 

Formally initiated on August 18, 1951, the comprehen- 
sive railway interdiction campaign had good results for 
nearly three months. Floods washed out temporary bridges 
at Sinanju and Anju, and the B-29s kept the other as- 
signed bridges out of operation for much of the time. 
Twice daily, fighter-bombers attacked selected stretches of 
railway track. In September and October, they destroyed 
track faster than the enemy could rebuild and -repair. By 
the middle of November it looked as though the campaign 
could be completed by destroying one short key length of 
railway connecting the towns of Kunu-ri and Sunchon. 

Caught by surprise, the Communists were compelled to 
jam the roads at night with truck convoys. In August 
an observer in a C-47 flare plane counted 150 lighted 
vehicles in a fifteen-minute period. Both the 8d and 452d 
Bombardment Wings were flying night intruder missions 
at this time, and their soaring claims of vehicles destroyed 
later proved to be somewhat exaggerated. 

Provoked to action by the success of the railway bomb- 
ing, the enemy made a determined bid to establish air 
superiority over northwestern Korea. On September 1, 
FEAF estimated that the Chinese had 1,255 aircraft. This 
figure included 525 MIG-15 fighters, compared with 105 
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US F-86 Sabres. Beginning in September, the Reds at- 


tempted to overwhelm UN air forces. Using superior num- 
bers of jet fighters, the enemy tried “pincers and envelop- 
ment” tactics. “Trains” of MIGs evaded or broke through 
the Sabre screens and converged over Pyongyang, where 
they dropped down to 15,000 feet and then swept back 
northward looking for fighter-bombers. MIG attacks de- 
stroyed twelve UN fighter-bombers in the last four months 
of 1951 and forced other fighter-bomber pilots to jettison 
their bombs and seek safety in flight. To meet the threat, 
the Fifth equipped a second wing—the 5lst Fighter- 
Interceptor—with F-86s. The enlarged Sabre force de- 
stroyed thirty-one MIGs during January 1952, and in the 
latter part of the month the Reds broke up their “trains” 
into smaller formations, which usually remained north of 
the Chongchon River. 

In October, Fifth Air Force reconnaissance crews discov- 
ered that the Reds were building three new jet airfields 
just north of the Chongchon River and within a twenty- 
mile radius of each other. If the Reds could establish 
these bases at the southern end of MIG Alley, they could 
effectively challenge UN fighter-bombers in the area where 
railway interdiction attacks were centered. On October 18, 
22, and 23, Superforts attacked the new airfields and drew 
the full force of MIC interception. On these three days, 
the MIG-15s overwhelmed escorting F-84s and destroyed 
four Superforts. 

Rumors that the B-29s were finished did not reckon 
with the versatility of the SAC crews who flew them. 
Using Shoran bombing techniques, the medium bombers 
began to operate entirely at night, and in November they 
blasted the three airfields without loss. The Chinese aban- 
doned sustained efforts to build or rehabilitate airfields 
in North Korea. 

The Chinese failed in their bid for air superiority, but 
their less spectacular measures against the railway inter- 
diction campaign proved effective. Along the railway lines 
they concentrated automatic weapons that not only took 
a toll of fighter-bombers but markedly reduced the bomb- 
ing accuracy. The Reds also mobilized a labor force of 
half a million civilians that repaired rail cuts quickly and 
built temporary bypass bridges at the key river crossings. 
By December 23 the Fifth Air Force recognized that the 
enemy had “broken our railroad blockade of Pyongyang 
and... won... the use of all key rail arteries.” 

In January 1952, Weyland and Everest requested per- 
mission to attack more decisive targets in Korea, but 
Ridgway held the UN forces to the job of railway inter- 
diction. The interdiction operations, he said, were slowing 
and seriously affecting the enemy’s supply operations. 

During early 1952, the railway interdiction attacks 
proved even less effective because the enemy could repair 
rail cuts almost as fast as the fighter-bombers could 
make them. This brought a change in Fifth Air Force tac- 
tics. The fighter-bomber wings would concentrate against 
short sections of rail track and completely devastate 
them. Since the Reds made their rail repairs at night, 
the B-26s would harass such efforts with periodic attacks 
during the hours of darkness. The B-29s would concentrate 
their strikes against the multiple rail bridges at Sinanju and 
Sunchon. 

Early in March, bad weather hampered attacks on the 
rail lines. Finally, on March 25 and 26, fighter-bombers 
made 468 sorties against a stretch of track between 
Chongju and Sinanju, and at night eight B-26s attacked. 
But by March 30, only five days after the initial attack, 
the Reds had almost completely rebuilt the roadbed, and 
they replaced the tracks on the following day. Similar 
attacks during April showed that the new tactics required 
too much fighter-bomber effort. The entire UN air strength 
could possibly have maintained six major cuts on the 
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enemy’s rail lines, but several times six cuts would have 
been required for proper railway interdiction. By the end 
of April, morever, Fifth Air Force planners could no longer 
outguess the enemy and select undefended sections of 
railway for attack. The key rail lines were so well defended 
that there were no flak-free targets. 

In May 1952 the ten months of comprehensive railway 
interdiction were drawing to a close. What had been 
accomplished? From the beginning, both Generals Van- 
denberg and Weyland had regarded the railway attacks 
as a unique form of limited interdiction—limited because of 
the short distance to the Manchurian sanctuary and the 
fact that the enemy did not have to use his supplies in 
active ground combat. Unfortunately, however, someone 
at Fifth Air Force headquarters (even General Weyland 
was never sure who did it) had tagged the railway inter- 
diction operations with the name “Strangle.” This mis- 
nomer gave those who did not understand the real objec- 
tive of the railway interdiction campaign a vehicle for pro- 
claiming its failure. 

Viewed in terms of its stated purpose, the rail inter- 
diction campaign had not failed. The operations had 
delayed the enemy’s efforts to stockpile supplies, they had 
destroyed some Communist materiel, and in the course of 
ten months the UN air forces had retained a whip hand 
over North Korea. The battered rail system could never 
again provide the sustained logistical support for a major 
ground campaign. But the campaign did not hurt the 
Communists badly enough to make them agree to end 
hostilities. 


The Air Pressure Campaign 


First at Kaesong and then at Panmunjom, UN truce 
negotiators sought patiently but firmly to come to armis- 
tice agreements with the Communists. But in April 1952 
the truce negotiations were headed for a stalemate. There 
was only one outstanding problem—the disposition of 
prisoners of war. The United Nations insisted that all 
prisoners be permitted to accept or reject repatriation. 
The Communists demanded that all prisoners be repatri- 
ated, and insisted that it made no difference whether or 
not they desired to return home. 

General Weyland had long argued that United Nations 
airpower, through cumulative destruction of appropriate 
targets in North Korea, could force the Communists to ac- 
cept UN truce terms. Weyland could not test his concepts 
before May 1952, when the Communists rebuffed final 
compromise offers. Gen. Mark W. Clark, who took over 
the United Nations Command on May 12, firmly believed 
that “only through forceful action could the Communists 
be made to agree to an armistice the United States con- 
sidered honorable.” 

Early in June, Weyland explained to Clark the signifi- 
cance of North Korea’s hydroelectric power-generating 
complex. Suiho, on the Yalu River about thirty miles north- 
east of Antung, was one of the world’s largest power- 
generating plants when it was built. All the North Korean 
power plants produced electricity for military purposes, 
and Suiho was transmitting much of its production into 
Manchuria. Higher levels of command had ruled earlier 
that the military importance of these facilities was out- 
weighed by their political significance. The “choicest plum” 
—Suiho—lay on the Yalu and could not be attacked without 
approval of the Joint Chiefs. After studying FEAF’s plans, 
Clark directed on June 17 that FEAF and the Naval Forces 
Far East attack all the generating plants except Suiho. 
Shortly after, the Joint Chiefs informed Clark that the 
President had approved attacks on Suiho. 

Late on the afternoon of June 23, UN aircraft struck 
Suiho. Strangely enough, there was no enemy air opposi- 





T-6 trainers were put to work as “mosquito” spotter planes 
to find targets and direct fire for jet fighter-bombers. 


tion; most of the 250 MIGs that had been counted on the 
airfields at Antung just before the strike fled into Man- 
churia. On that day and the two following days, UN air- 
craft put out of operation more than ninety percent of 
North Korea’s electric power potential. 

Beyond doubt the enemy was hurt. Intelligence reports 
confirmed FEAF predictions that the loss of electric power 
would curtail military production in many small North 
Korean factories, themselves so dispersed as to be impracti- 
cable air targets. Information from Manchuria indicated 
that the neutralization of Suiho meant the loss of twenty- 
three percent of northeast China’s power requirements 
for 1952. As a result of power shortages, thirty out of 
fifty-one key industries in Port Arthur, Dairen, and other 
cities failed to meet their annual production quotas. 

On July 10, FEAF issued a directive outlining the goals 
of the new air strategy of continuous pressure through 
selective destruction. First priority was to control the air. 
Second priority was to do the maximum damage to 
selected targets, making the Korean conflict as costly as 
possible for the enemy. Third was to reduce the immediate 
threat by the Chinese ground armies. The small size of 
FEAF’s striking force demanded great care in the choice 
of targets. There appeared to be few lucrative targets 
left in North Korea, but careful analysis turned up a good 
many. 

The air pressure strategy eventually had two major 
facets. FEAF made sustained air attacks against targets 
whose destruction would make the war as costly as pos- 
sible to the enemy in terms of equipment, supplies, facili- 
ties, and personnel. In addition, psychological pressure 
was brought to bear by concentrations of force at de- 
cisive times and places. The air pressure operations, how- 
ever, were seriously limited by General Clark’s ruling 
that every effort would be made “to attack military targets 
only, and to avoid needless civilian casualties.” 

The F-86 pilots continued to hold the enemy air force 
at bay. This was a grave responsibility, for by June 1952, 
China’s twenty-two air divisions had an estimated strength 
of 1,830 aircraft, including 1,000 jet fighters. Destroying 
Communist aircraft also had a high priority, because 
the loss of modern combat aircraft would hurt the Chinese. 
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Continuous pressure through selective destruction was FEAF’s 
strategy. Rail bridges and tunnels were favorite targets. 


Lt. Gen. Glenn O. Barcus, who took command of the Fifth 
Air Force on May 30, 1952, accordingly sought to increase 
the effectiveness of his interceptor force and to give his 
Sabre pilots a maximum of combat action. 

During the autumn of 1952 the Fifth did not need to 
think up strategems to make the Red pilots fight. Galled 
by UN air attacks near the Yalu, the Red airmen surged 
into action in August and fought like angry hornets during 
September. The Sabre interceptor pilots got a chance 
to fight, and some of them now possessed improved F-86F's 
which met the MIGs on more even terms. At a cost of six 
planes, the Sabres destroyed sixty-three MIGs in Septem- 
ber. The Reds paused to lick their wounds. During the 
winter of 1952-53, most Red pilots did not seem eager to 
fight, and so long as they stayed up at high altitudes the 
Sabre pilots could do little. 

After January 1953, when the 8th and 18th Fighter- 
Bomber Wings began to get F-86F fighter-bombers, the 
Fifth could look forward to using the Sabre fighter-bombers 
as. interceptors if necessary. To force the Reds to fight, 
psychological warfare officers commenced an intensified 
campaign on a single theme: “Where is the Communist 
Air Force?” Whether because of this taunt or some other 
unknown reason, the MIG pilots suddenly became more 
aggressive in mid-May 1953. Numerous aircraft with Red 
Chinese insignia appeared, and the enemy pilots, some 
of whom may have been other than Chinese, displayed 
“more enthusiasm than know-how.” In May 1953 the 
Sabres destroyed fifty-six MIGs; their only loss was one 
F-86, and the pilot was rescued. 

In June the Sabre pilots reached their peak in victories 
~seventy-five MIGs destroyed, and no Sabres lost. The 
new F-86Fs could operate at higher altitudes, and the 
MIGs, seeking to dodge under low-flying clouds and 
engage the fighter-bombers, came down MIG Alley at 
lower heights than before. For the first time, Sabre pilots 
initiated most of the engagements, and the MIGs suffered 
accordingly. Smarting from this major defeat, the enemy 
tisked few planes in July 1953, the last month of the war, 
and the Sabres got only thirty-two kills. 

Covered by the F-86s, other UN pilots attacked targets 
in North Korea during 1952-53. Weyland obtained per- 
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Maj. James Jabara became the Air Force’s first jet ace on 
May 20, 1951. His final score over MIG Alley—15 planes. 





Capt. Joseph McConnell, Jr., topped the jet aces with 16 
victories, was later killed in crash of test plane in US. 


mission to launch massive fighter-bomber attacks against 
military targets in Pyongyang. On July 11, 1952, the Fifth 
Air Force and the Navy carriers sent 822 sorties against 
Pyongyang. They sent 1,080 sorties to attack other mili- 
tary targets in the city on August 29. Before each of 
these massive attacks, the Fifth dropped leaflets urging 
civilians to stay away from military installations of any 


kind. 
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Japan-based B-29s of the 98th Bomb Wing line up on the runway for another shot at Communist targets in North Korea, 


FEAF target planners discovered that North Korean in- 
dustries were still producing some war materiel. Some 
plants had been overlooked; others had ‘recuperated from 
earlier air attacks. Shoran-bombing B-29s went to the 
banks of the Yalu to bomb such targets as the Oriental 
Light Metals Company, the Nakwon Munitions Plant, and 
the Namsan-ni Chemical Plant. Other UN aircraft at- 
tacked North Korean mines, smelters, and ore-concen- 
trating facilities. 

The Chinese armies in North Korea, together with their 
supplies and equipment, also represented a huge outlay 
of capital. At the front lines, enemy troops and supplies 
were so dug-in and dispersed that they made poor air 
targets. Because of the impact of the railway interdiction 
campaigns, however, the Chinese had moved many of 
their combat troops to billets in the rear, closer to Man- 
churia and easier to supply. The Reds had also established 
supply storage areas in road-junction cities and at many 
villages along their main communications routes. 

These concentrations of men and supplies were worth- 
while air objectives. Fifth Air Force intelligence officers 
drew up a list of seventy-eight towns known to serve 
as vehicular repair stations, supply centers, or troop billets. 
On July 20, 1952, streams of 3d and 17th (formerly 
452d) Wing B-26 light bombers, flying at night against 
targets marked by skilled pathfinder crews, began to de- 
stroy these centers with incendiary bombs. To reduce 
civilian casualties, the Fifth Air Force dropped warning 
leaflets, and on August 5, General Barcus publicly an- 
nounced the names of the seventy-eight towns to be 
bombed. 

Other supply targets unsuited for visual bombing were 
allotted to the Shoran-bombing B-29s. In November 1952 
the B-29s methodically began to eliminate each month 
forty to fifty of the 200 targets assigned to them. Although 
many of these targets appeared to be civilian communities, 
the attacks set off so many secondary explosions that it 
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was apparent the villages were being used as storage 
areas, 

To keep the interdiction campaign going meanwhile, 
Barcus concentrated the most experienced light bombard- 
ment crews in two night intruder squadrons. Recognizing 
that a lone wolf light bomber had small chance of destroy- 
ing scattered, moving vehicles, the: new night intruder 
specialists used tactics for concentrating enemy vehicles. 
While some aircraft made roadblocks on well-traveled 
roads, others followed and attacked stalled vehicles. These 
tactics paid good dividends. 

On three occasions in January, March, and April 1953, 
the Fifth Air Force and FEAF Bomber Command coop- 
erated in interdiction attacks to sever rail bridges across 
the Chongchon estuary north of Sinanju. Then they de- 
stroyed the rolling stock accumulated in marshalling yards 
up and down the main west coast rail line. Late in March 
and early in April, Fifth Air Force fighter-bombers and 
light bombers joined in cutting road bridges at first and 
last light of day. The light bombers attacked the vehicles 
stalled after dusk, while the fighter-bombers got those that 
could not secure shelter after dawn. The Fifth claimed 
destruction of 2,005 enemy vehicles in March and 2,732 
in April. 

As early as December 1952, discussions in the United 
Nations indicated that Communist China was much more 
eager to end the fighting in Korea than was Soviet Russia. 
After the death of Joseph Stalin on March 5, 1953, Chinese 
Premier Chou-Eadai~made-it.quite apparent that the 
Chinese were anxious to terminate their™@estly venture 
in Korea. When the truce negotiations began again on 
April 26,1953, however, the Communists seemed as in- 
tractable as ever. With General Clark’s full support, Gen- 
eral Weyland continued to hammer at targets calculated 
to compel the Communists to accept suitable armistice 
terms. 

In the last months of the war, UN aircraft pounded 
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Artillery shells for the UN ground forces are unloaded by 
South Koreans from a cargo aircraft at a forward strip. 


targets along the Yalu River, but it is likely that no 
single air operation so gravely concerned the Communists 
as the destruction of two agricultural irrigation dams in 
northwestern Korea. These strikes demonstrated that FEAF 
could devastate the most important segment of North 
Korea’s agricultural economy. After three years of war, 
agriculture remained the only part of the enemy’s economy 
that had escaped air attack. Under rigid police controls, 
North Korea’s rice and grain production fed Communist 
soldiers. Nearly all of North Korea’s rice lands required 
some form of controlled irrigation from impounded waters, 
and the Koreans customarily stored water in reservoirs 
for use in the rice-growing season. 

These irrigation dams were excellent targets whose 
destruction would have a powerful effect on the enemy. 
Analysis showed that loss of all of the dams would greatly 
diminish the amount of arable land in North Korea and that 
the yield from much of the remaining acreage would fall 
far below.normal. Weyland was nct yet ready to approve 
the devastation of the enemy’s agriculture. But he did 
not hesitate to authorize irrigation dam attacks where the 
resultant flash floods would accomplish military objectives, 
as was true of most of the dams. About twenty miles 
north of Pyongyang, the Toksan irrigation dam loomed 
over the main Pyongyang-to-Sinanju rail line and dom- 
inated a principal highway. On May 13, fifty-nine F-84s 
attacked the dam and, by dusk, water was seeping down 
its face from bomb craters. Sometime that night the im- 
pounded water broke through. The results of the raging 
flood exceeded all expectation. “The breaching of the 
Toksan Dam,” General Clark jubilantly informed the JCS, 
“has been as effective as weeks of rail interdiction.” 

Weyland immediately ordered the Fifth to destroy the 
Chasan irrigation dam, whose impounded waters would 
wash out the railway line connecting Pyongyang with 
Sunchon. On May 16, ninety Thunderjets attacked in 
three waves to open a break in the dam which was 
pounded out by the hydraulic pressure of bomb explosions 
in the water of the reservoir. Here, again, the flood damage 
was terrible to behold. At the end of the Korean fighting 
Weyland remarked that two particular fighter-bomber 
strikes stood out in his mind as “spectacular on their own 
merit.” One was the hydroelectric attack of June 1952, 
and the other—“perhaps the most spectacular of the war’— 
- the breaching of the Toksan and Chasan dams in 
May 1953. 
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The Communists had had a touch of total war, and they 
did not like it. Vitriolic propaganda indictments showed 
that the Communists were deeply impressed. How much 
the bombing of the dams influenced their decision to agree 
to armistice terms is conjectural, but Weyland believed 
that it was a major factor. On May 27, General Clark 
let the enemy know that the United Nations had made its 
final offer. After a short adjournment, the enemy speedily 
came to agreement, and on June 8, 1953, the Reds signed 
the terms of reference for a neutral nation repatriation 
commission. These terms marked a complete Communist 
capitulation on the prisoner of war issue: after 120 days, 
the prisoners who did not wish to go back to Communist 
rule could be freed as civilians. 

The fighting in Korea should have ended in mid-June, 
but the Communists, with their usual callous disregard for 
human life, seemed determined to end the fighting on 
some note of victory. As early as May 27, FEAF aerial 
reconnaissance indicated that the enemy was preparing for 
a major ground offensive. On the night of June 10, the 
Reds attacked the ROK II Corps near Kumhwa. Recog- 
nizing that the UN ground situation was perilous, Lt: 
Gen. Samuel E. Anderson, who had taken command of 
the Fifth Air Force on May 31, 1953, called for an all-out 
air effort against the enemy’s ground attack. On June 15, 
both the Fifth Air Force and Navy Task Force 77 mounted 
a maximum effort in support of the Eighth Army. The 
Reds had not yet had enough, and on the night of July 
13 they threw three divisions against the right flank of 
the US IX Corps near Kumsong. The curtain of fire laid 
down by UN aircraft permitted the Eighth Army to es- 
tablish a new main line of resistance along the Kumsong 
River. 

UN ground forces were out of danger by July 20. At 
Panmunjom the truce negotiators were rapidly approaching 
agreement on all outstanding points of difference. Under 
the terms of the armistice agreement, the Chinese could 
not bring aircraft into North Korea after the cease-fire 
went into effect. To ensure that the enemy would have no 
airfields in North Korea capable of receiving aircraft during 
the closing hours of hostilities, General Weyland called 
on all air commands on July 20 to attack the fields. 
Except at Uiju, where reconnaissance revealed a number of 
MIGs in revetments, there were no Communist aircraft at 
any of the airfields in North Korea. The work was there- 
fore mainly one of precautionary bombing. On the night 
of July 21, B-29s strewed fragmentation bombs on the 
MIGs at Uiju, knocking out thirty-six. Just before dusk 
on July 27, photographic reconnaissance showed that all 
North Korean airfields had been rendered unserviceable. 

Elsewhere in the air over Korea on July 27, the UN 
air forces fought until the last moments of the war. During 
the day, Sabre interceptors saw only twelve MIGs in the 
air, all headed for home in Manchuria. At twilight, how- 
ever, up on the Yalu near Manpojin, Capt. Ralph S. Parr 
of the 4th Fighter-Interceptor Wing met and shot down 
an IL-12 transport apparently far off course. This was the 
last enemy aircraft destroyed during the hostilities, Ex- 
actly twenty-four minutes before the cease-fire went into 
effect, a 8d Bombardment Wing B-26 crew dropped the 
last bombs of the Korean hostilities. Thus the Korean War 
ended at 2200 hours, July 27, 1953, exactly three years, 
one month, and two days after its beginning. 

These years of war brought no final solution to the 
Korean problem, but the United Nations’ effort was not 
in vain. The Republic of Korea was spared the Communist 
yoke, and the United Nations’ courage in opposing naked 
aggression gave heart to the free countries of the world. 
To Americans the Korean War emphasized an old lesson: 
the price of peace is eternal vigilance—vigilance to detect 
and halt aggression wherever it appears. 
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Air Force Bases 


HOW THEY WERE NAMED @ 


ERONAUTICAL CHART & INFOR- 
[\ MATION CENTER, Mo., 2d and 
Arsenal Sts., St. Louis. Maps and charts, 
MATS. Housing: officers, fair; airmen, 
fair. 
ALTUS AFB, Okla., 2 mi. E of Altus. 
Medium bomber base, 15th AF, SAC. 
Named for city. Housing: officers, fair; 
airmen, fair. 
AMARILLO AFB, Tex:, 14 mi. SE of 
Amarillo. 8320th Technical Training 
Wing; jet mechanics and airframe repair 
schools, TTAF, ATC. Named for nearby 
city. Housing: officers, fair; airmen, fair. 
ANDREWS AFB, Md., 1 mi. E of Camp 
Springs, 11 mi. SE of Washington, D. C. 
Hq., MATS; Hq., AWS; fighter-intercep- 
tor base, EADF, ADC. Formerly Pyles 
Field, renamed for Lt. Gen. Frank M. 
Andrews, pioneer exponent of airpower, 
CG of US forces in Europe, killed in air- 
craft accident, Iceland, 1943. Housing: 
officers, good; airmen, good. 
ARDMORE AFB, Okla., 16 mi. NE of 
Ardmore, Troop carrier base, 18th AF, 
TAC. Named for city. Housing: officers, 
fair; airmen, fair. 
ARNOLD ENGINEERING DEVELOP- 
MENT CENTER, Tenn., 10 mi. E of 
Tullahoma. Hq., AEDC, ARDC. Named 
for Gen. H. H. “Hap” Arnold, WW II 
AF Commanding General. Housing: offi- 
cers, good; airmen, good. 


BAINBRIDGE AB, Ga., 7 mi. NW of 
Bainbridge. Primary. contract pilot train- 
ing, FTAF, ATC. Named for city. 
BAKALAR AFB, Ind., 8 mi. N of Co- 
lumbus. Reserve training, 10th AF, CON- 
AC. Formerly Atterbury AFB, renamed 
for Lt. John E. Bakalar, WW II fighter 
pilot, killed in France, September 1944. 
Housing: officers, fair; airmen, fair. 
BARKSDALE AFB, La., 1 mi. S of Bos- 
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Guide to 


WHERE THEY ARE 


sier City, 6 mi. E of Shreveport. Hq., 2d 
AF, SAC; medium bomber base. Named 
for Lt. Eugene H. Barksdale, WW I pilot 
killed near Wright Field, Ohio, August 
1926, while testing observation-type 
plane. Housing: officers, excellent; air- 
men, excellent. 
BARTOW AB, Fla., 5 mi. NE of Bartow. 
Primary contract pilot training, FTAF, 
ATC. Named for city. 
BEALE AFB, Calif., 11 mi. SE of Marys- 
ville. Aircraft operational area under con- 
struction for SAC mission, 15th AF, SAC. 
Formerly Camp Beale, named for Brig. 
Gen. Edward F. Beale, California Indian 
agent before the Civil War. Housing: offi- 
cers, fair; airmen, fair. 
BERGSTROM AFB, Tex., 7 mi. SE of 
Austin. Fighter-bomber base, 18th AF, 
TAC. Formerly Del Valle AAB, renamed 
for Capt. John A. E. Bergstrom of Austin, 
killed at Clark Field, P. I., December 
1941, during Japanese bombardment. 
Housing: officers, excellent; airmen, ex- 
cellent. 
BIGGS AFB, Tex., 6 mi. NW of El Paso. 
Heavy bomber base, 15th AF, SAC. 
Named for Lt. James B. Biggs, WW I 
fighter pilot, killed in a takeoff accident 
in France, October 1918. Housing: offi- 
cers, good; airmen, good. 
BLYTHEVILLE AFB, Ark., 3 mi. NW 
of Blytheville. Tactical bombardment 
base, 9th AF, TAC. Named for city. 
Housing: officers, poor; airmen, poor. 
BOLLING AFB, 8 mi. S of Washington, 
D. C. Hq. Command, USAF. Named for 
Col. Raynal C. Bolling, Asst. Chief of Air 
Service, died saving life of a 19-year-old 
private near Amiens, France, 1918. Hous- 
ing: officers, good; airmen, good. 
BROOKLEY AFB, Ala., 3 mi. SSW of 
Mobile. Air Materiel Area, AMC; foreign 
(Continued on following page) 





THE HOUSING SITUATION 


Glossary of Terms Used in 
Guide to Air Force Bases 


AAB 
AB 
A/C 
ADC 
AEDC 


AF 
AFB 
AMC 


-AP 


ARDC 


Army Air Base 

Air Base 

Aircraft 

Air Defense Command 

Arnold Engineering Develop- 
ment Center 

Air Force 

Air Force Base 

Air Materiel Command 

Airport 

Air Research and Develop- 
ment Command 

Air Training Command 
(formerly ATRC) 

Air Weather Service 

Air University 

Central Air Defense Force 

Commanding General 

Congressional Medal of 
Honor 

Commanding Officer 

Continental Air Command 

Continental Air Defense 
Command 

Distinguished Flying Cross 

Distinguished Service Cross 

Eastern Air Defense Force 

Flying Training Air Force 

Military Air Transport 
Service 

Naval Air Station 

Strategic Air Command 

Tactical Air Command 

Technical Training Air Force 

United States Air Force 

Wright Air Development 
Center 

Western Air Defense Force 

World War One 

World War Two 
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GUIDE TO BASES—continun 


clearing station, MATS. Formerly Bates 
Field, renamed for Capt. Wendell , 
Brookley, test pilot, killed in BT-2B crash 
near Bolling Field, February 1934. Hous. 
ing:. officers, fair; airmen, fair. 
BROOKS AFB, Tex., 7 mi. SSE of San 
Antonio. Reserve training, 14th APF, 
CONAC; Hq., Air Evacuation, MATS, 
Formerly Gosport Field, renamed for Lt, 
Sidney J. Brooks, Jr., of San Antonio, 
killed in air crash near Hondo, Tex., No- 
vember 1917, on final day of cadet train- 
ing and commissioned posthumously, 
Housing: officers, good; airmen, good. 
BRYAN AFB, Tex., 6 mi. WSW of Bryan, 
Basic single-engine jet pilot training 
FTAF, ATC. Named for city. Housing: 
officers, fair; airmen, fair. 

BUNKER HILL AFB, Ind., 2 mi. E of 
Bunker Hill. Fighter-bomber base, 9th 
AF, TAC; fighter-interceptor base, EADF, 
ADC. Former Naval Air Station. Named 
for city. Housing: officers, fair; airmen, 
fair. 

BURLINGTON MUNICIPAL AP, Vt., 3 
mi. E of Burlington. Fighter-interceptor 
base, EADF, ADC. Named for city, 
Housing at Ethan Allen AFB, Vt. 
BYRD FIELD, Va., 7 mi. ESE of Rich- 
mond. Reserve training; medium troop 
carrier; lst AF, CONAC. Named locally, 


CAMPBELL AFB, Ky., 14 mi. S of Hop- 
kinsville. Air base squadron, 8th AF, 
SAC. Formerly Fort Campbell, named for 
Gen. William Bowen Campbell, 19th cen- 
tury Tennessee governor, Indian fighter, 
and public figure. Housing: officers, poor; 
airmen, poor. 

CANNON AFB, N. M., 7 mi. W of Clovis. 
Fighter-bomber base, 9th AF, TAC. For- 


-merly Clovis AFB, renamed for Gen 


John K, Cannon, TAC Commander from 
1950-54, who was Commander of Allied 
AFs in the Mediterranean in WW IL 
Housing: officers, fair; airmen, fair. 

CARSWELL AFB, Tex., 7 mi. WNW of 
Fort Worth, 2d AF, SAC; heavy bomber 


base. Formerly Tarrant Field, renamed : 


for Maj. Horace S. Carswell, Jr., of Fort 
Worth, WW II B-24 pilot and winner of 
CMH, killed in China, October 1944 
Housing: officers, good; airmen, good. 
CASTLE AFB, Calif., 7 mi. NW of Mer- 
ced. Heavy bomber base, 15th AF, SAG; 
fighter-interceptor base, WADF, ADC. 
Formerly Merced Field, renamed for Brig. 
Gen. Frederick W. Castle, WW II B-17 
pilot and winner of CMH, killed over 
Germany, 1944. Housing: officers, good; 
airmen, fair. 
CHANUTE AFB, IIl., 1 mi. SE of Ran- 
toul. Aircraft maintenance and weather 
schools, home of 3499th Mobile Training 
Wing, TTAF, ATC. Named for Octave 
Chanute, aviation pioneer and navigation 
engineer, died in US, 1910. Housing: off- 
cers, fair; airmen, fair. 
CHARLESTON AFB, S. C., 10 mi. N of 
Charleston. Air transport base, Atlantic 
Div., MATS; fighter-interceptor base, 
EADF, ADC. Named for city. Housing: 
officers, poor; airmen, poor, 
CHELI AF STATION, Calif., 1 mi. wsw 
of Maywood. Specialized depot, AMC. 
(Continued on page 425) 
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by the larger map, and corresponds 
to the geographical boundaries of 
CONAC’s First Air Force. On page 424 
is the map covering Tenth Air Force 


territory, while that of the Fourteenth 





Air Force appears on 427, and Fourth 





Air Force may be found on page 428. 
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Named for Maj. Ralph Cheli, CMH win- 
ner, died March 6, 1944, while a Japa- 
nese prisoner. Housing: officers, fair; air- 
men, fair. 

CLINTON CO. AFB, Ohio, 2 mi. SE of 
Wilmington. Reserve training, Ist AF, 
CONAC, Named geographically. Hous- 
ing: officers, good; airmen, fair. 
CLINTON SHERMAN AFB, Okla., 1 mi. 
W of Burns Flat. Under construction for 
SAC mission. Formerly Clinton NAS. 
COLUMBUS AFB, Miss., 9 mi. N of Co- 
lumbus. Air base squadron, 2d AF, SAC. 
Named for city. Housing: officers, excel- 
lent; airmen, excellent. 

COOKE AFB, Calif., 10 mi. NW of Lom- 
poc. Hq., Missile Division, ARDC. For- 
mer Army post, named for Philip ‘St. 
George Cooke, distinguished American 
soldier, explorer, Indian fighter, and 
author. 

= CRAIG AFB, Ala., 5 mi. SE of Selma. 
a Instructor pilot training, FTAF, ATC. 
Named for Bruce K. Craig, flight engi- 
neer for B-24 manufacturer, killed during 
B-24 test flight, in US, 1941. Housing: 
officers, good; airmen, good. 





DALLAS NAS, Tex. (Hensley Field), 11 
mi. SSW of Dallas. Reserve training, 14th 
AF, CONAC; joint use with Navy. Named 
for Maj. William N. Hensley, airpower 
pioneer, died in US, 1929. 
DAVIS FIELD, Okla., 6 mi. S of Musko- 
gee. Reserve training; fighter-bomber 
base; 14th AF, CONAC. Named locally. 
DAVIS-MONTHAN AFB, Ariz., 4 mi. SE 
of Tucson. Medium bomber base, 15th 
AF, SAC; fighter-interceptor base, CADF, 
ADC. Formerly Tucson Municipal Air- 
port, renamed for Lt. Samuel H. Davis, 
killed in US, 1921, and Lt. Oscar Mon- 
than, bomber pilot, killed in Hawaii, 1924. 
Housing: officers, excellent; airmen, ex- 
cellent. 
DOBBINS AFB, Ga., 2 mi. SE of Mari- 
etta. Reserve training, 14th AF, CONAC, 
EADF, ADC, joint use. Formerly Mari- 
etta AFB, renamed for Capt. Charles M. 
Dobbins, killed transporting paratroopers 
over Sicily, July 1943: Housing: officers, 
fair; airmen, fair. 
DONALDSON AFB, S. C., 7 mi. SSE of 
Greenville. Continental Div., MATS; 
troop carrier base. Formerly Greenville 
AFB, renamed for Maj. John O. W. Don- 
aldson, US ace in WW I, killed in flying 
accident near Philadelphia, September 
1930, during performance at aerial circus. 
Housing: officers, fair; airmen, fair. 
DOVER AFB, Del., 3 mi. SE of Dover. 
Air transport base, Atlantic Div., MATS; 
fighter-interceptor base, EADF, ADC. 
Named for city. Housing: officers, poor; 
airmen, poor. 
DOW AFB, Me., 2 mi. W of Bangor. Air 
tefueling base, 8th AF, SAC. Formerly 
Bangor AB, renamed for 2d Lt. James F. 
Dow of Oakfield, Me., killed in crash 
hear Mitchel Field, June 1940. Housing: 
officers, fair; airmen, fair. 
DRESS MEMORIAL AP, Ind., 4.5 mi. 
NNE of Evansville. Reserve troop carrier 
base, 10th AF, CONAC. Named for Wil- 
lam Dress, former mayor of Evansville. 
(Continued on following page) 
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ERODEX OVERHAULED 


ENGINES PROVIDE 


DEPENDABLE EFFICIENT 


OW Erk! 


These 
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C.A.A. Approved Station 

No. 3644, Class 2, 

No Limitations. Accessories, 
Class 1 and 2, No Limitations. 


V 


Aerodex, the world’s most modern commercial 
engine overhaul facility, serves the engine over- 


haul needs of 14 domestic and foreign Air Lines. 


major commercial Air Lines have proven 


over the years that the Aerodex slogan “QUALITY 
PRODUCTS ... ON SCHEDULE...ATA 


FAIR PRICE” is not just an idle phrase 


but a statement of provable fact. 


Fully automatic material handling plus 


highly skilled specialists, the most 
modern equipment and finest 
materials available are the 
reasons for Aerodex leadership 
in the engine overhaul field... 


year after year. 


Applications 
invited from qualified 
technical personnel. 


AMERICA’S MOST MODERN 
COMMERCIAL AIRCRAFT ENGINE AND 
ACCESSORY OVERHAUL FACILITY. 


[_— 


RODE X ~%. 





4. 


Quality Products . —_. Schedule ... at a Fair Price 


P. O. BOX 123, INTERNATIONAL AIRPORT BRANCH © 


MIAMI 48, FLORIDA 
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RYAN Q2 FIREBEE 
TARGET DRONE 


SS 
SS 

> 
CAE power chalked up another 
record recently, when a Ryan XQ- 
2B Firebee jet target drone set un- 
official world’s records of 53,000 
feet altitude and 104! minutes of 


flight at Holloman Air Force Base. 


569-T-9 
TURBO JET 


The J69-T-19A is one of three gas 
turbines now in production at CAE. 
A second version, the J69-T-9, 
powers Cessna and Temco jet 
trainers for Air Force and Navy 
respectively, while the Model 141 
air compressor is the heart of the 
TC-106 mobile starting unit for jet 
aircraft. 2 


£ 369-T-19A 
TURBO JET 





ENGINEERS! 


There’s a challenging future at CAE for 
qualified technicians. For full information, 
address: C. D. Morris, 1470 Algonquin 
Avenue, Detroit 15, Michigan. 











CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 





SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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DULUTH MUNICIPAL AP, Minn,, 7 
mi. NNW of Duluth. Fighter-intercepto 
base, CADF, ADC. Formerly Williamson. 
Johnson AP. Housing: officers, fair; air. 
men, fair. 

DYESS AFB, Tex., 6 mi. SW of Abilene, 
Medium bomber base, 15th AF, SAC, 
Formerly Tye Field, Abilene Municipal 
Airport, and Abilene AFB, renamed for 
Lt. Col. William E. Dyess of Albany, 
Tex., WW II fighter pilot in South Pacific 
who was killed in P-88 crash in Decen- 
ber 1943 in California. Housing: officers 
good; airmen, good. 


EDWARDS AFB, Calif., 2 mi. S of Mu 
roc. Hq., AF Flight Test Center, ARDC. 
Formerly Muroc AFB, renamed for Capt, 
Glen W. Edwards, test pilot, killed at 
Muroc Field, June 1948, in crash of YB. 
49 “Flying Wing.” Housing: officers, poor; 
airmen, poor. 

EGLIN AFB, Fla., 2 mi. SW of Valpa- 
raiso. Hq., Air Proving Ground; Hq., AF 
Armament Center, ARDC. Named for Lt, 
Col. Frederick I. Eglin, killed in US, 
1937. Housing: officers, poor; airmen, 
poor. 

EGLIN AF AUXILIARY FIELD #9 
(Hurlburt Field), Fla., 6 mi. W of Fort 
Walton. Tactical bomber base, 9th AF, 
TAC. On Eglin AFB reservation. Hous 
ing: officers, poor; airmen, poor. 
ELLINGTON AFB, Tex., 16 mi. SE of 
Houston. Observer training, FTAF, ATC. 
Named for 2d Lt. Eric L. Ellington, killed 
during training flight near San Diego, 
1913. Housing: officers, fair; airmen, fait. 
ELLSWORTH ABB, S. D., 8 mi. NE of 
Rapid City. Heavy bomber wing, 15th 


- AF, SAC; fighter-interceptor base, CADF, 


ADC. Formerly Rapid City AFB, renamed 
for Brig. Gen. Richard E. Ellsworth, killed 
in B-36 crash in Newfoundland, Mard 
18, 1953. Housing: officers, fair; airmen, 
fair. 

ENGLAND AFB, La., 6 mi. NNW d 
Alexandria. Fighter-bomber base, 9th Af, 
TAC. Formerly Alexandria AFB, renamed 
for Lt. Col. John B. England, WW II ace 
killed in air crash in France, Novembet 
17, 1954. Housing: officers, poor; airmet, 
poor. 

ENT AFB, Colo., Colorado Springs. Ha, 
ADC. Named for Maj. Gen. Uzal G. Ent, 
CG, 2d AF, recipient of DSC, died in 
1948. Housing: officers, fair; airmen, fait. 
ETHAN ALLEN AFB, Vt., 2 mi. E of 
Winooski. Housing and administration fot 
Burlington Municipal AP, EADF, ADC. 
Named for the famed Revolutionary Wa! 
leader of the Green Mountain Boys 
Housing: officers, good; airmen, good. 


FAIRCHILD AFB, Wash., 11 mi. WSW 
of Spokane. Heavy bomber base, 15th 
AF, SAC. Formerly Spokane AFB, I 
named for Gen. Muir S. Fairchild, WW! 
bomber pilot, Vice Chief of Staff, USAF, 
died of heart attack, Washington, D. C, 
March 1950. Housing: officers, fair; alt 
men, fair, 

FORBES AFB, Kan., 7 mi. S of Topek 
Medium strategic recon base; replacemet! 
training center, 8th AF, SAC. Formet]) 

(Continued on page 429) 
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MAJOR ACTIVE AIR FORCE : 
BASES IN THE WESTERN US 


The shaded portion of the small insert 
map at the right represents the area 
covered by the larger map and 
shows the geographical boundaries 
of CONAC’s Fourth Air Force, though 
bases of all commands are shown. 
On page 423 is the map covering 
the territory of First Air Force, while 
on page 424 is Tenth Air Force, and 
the area covered by Fourteenth Air 
Force may be found on page 427. 


Yuma, Ariz. Tucson, Ariz. 





’* Marana, Ariz. @ Davis-Monthan AFB. 
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Topeka AAB, renamed for Maj. Daniel 
H. Forbes, Jr.. WW II bomber pilot, 
killed at Muroc Field, Calif., in the crash 
of the YB-49 “Flying Wing,” June 1948. 
Housing: officers, poor; airmen, fair. 
FOSTER AFB, Tex., 5 mi. NE of Vic- 
toria. Day-fighter base, 9th AF, TAC. 
Named for Lt. Arthur L. Foster of 
Georgetown, Tex., killed in air crash near 
Brooks Field, February 1925. Housing: 
officers, poor; airmen, poor. 

FRANCIS E. WARREN AFB, Wyo., 2 
mi. W of Cheyenne. Supply, administra- 
tive, and motor vehicle maintenance 
schools, TTAF, ATC, Named for first US 
Senator from Wyoming, first elected gov- 
ernor in the state, Civil War winner of 
CMH, died in US, 1929. Housing: offi- 


cers, fair; airmen, fair. 







GADSDEN AF STATION, Ala., 8 mi. S 
of Gadsden, Specialized depot, AMC. 
Named for city. Housing: officers, excel- 
lent; airmen, excellent. 
GEIGER FIELD, Wash., 6 mi. WSW of 
Spokane. Fighter-interceptor base, WADF, 
ADC. Formerly Sunset Field, renamed 
for Maj. Harold Geiger, WW I dirigible 
expert, killed while crash landing at Olm- 
sted Field, Pa., May 1927. Housing: offi- 
cers, good; airmen, good. 
GENERAL MITCHELL FIELD, Wis., 6 
mi. S of Milwaukee. Reserve training, 
10th AF, CONAC. Also known as Mil- 
waukee County AP. Named for Gen. Billy 
Mitchell, pioneer flyer whose defiant faith 
in airpower brought about his court- 
martial, died in US, 1986. Housing: offi- 
cers, fair; airmen, fair. 
GENTILE AF STATION, Ohio, 2 mi. SE 
of Dayton. Specialized depot, AMC. 
Named for Maj. Don S. Gentile, WW II 
fighter ace, credited with shooting down 
twenty-three German aircraft. Killed in 
an aircraft accident near Andrews AFB, 
Md., on January 28, 1951. Housing: offi- 
cers, excellent; airmen, good. 
GEORGE AFB, Calif., 6 mi. NW of Vic- 
torville. Fighter-interceptor base, and 
day-fighter base, 9th AF, TAC; fighter- 
interceptor base, WADF, ADC. Formerly 
Victorville AAB, renamed for Brig. Gen. 
Harold H. George, WW I ace, commander 
of US Air Forces in Australia in WW II, 
killed in Australia, April 1942. Housing: 
officers, fair; airmen, fair. 
GOODFELLOW AFB, Tex., 2 mi. SE of 
San Angelo. Basic multiengine pilot 
training, FTAF, ATC. Named for Lt. John 
J. Goodfellow, Jr., of San Angelo, killed 
in fighter combat, in France, 1918. Hous- 
ing: officers, good; airmen, good. 
GRAHAM AB, Fla., 5 mi. NE of -Mari- 
anna. Primary contract pilot training, 
FTAF, ATC. Formerly Marianna AB. 
GRAND FORKS AFB, N. D., 14 mi. W 
of Grand Forks. Under construction for 
ADC mission. Named for city. 
GRAY AFB, Tex., 6 mi. SW of Killeen. 
Special activities base, AMC. Formerly 
Camp Hood AAB, renamed for Capt. 
Robert M. Gray, pilot on first Tokyo 
bombing mission of WW II, killed in 
India, 1942. Housing: officers, fair; air- 
men, fair, 
(Continued on following page) 
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2000-MILE REACH 


ty Thompson Products, Inc. 





FLAMING SWORD 


Defense of the free world 

depends on plenty of 

100-mile-a-minute missiles to reach 
thousands of miles beyond the horizon. 


Missile-building projects can get off 
the ground sooner with the help 
of the Jet Division. 


Weldments for the structures and tanks of 
missiles can be readily shaped and 

joined from titanium or stainless and high- 
alloy steels at the Jet Division. 


High-precision forged hardware and stressed 

parts for missiles can be produced by us as forgings 

with such precision of contour and dimensions 

that practically no machining is required. 

When may we call to tell you in detail about 

Jet Division facilities that are ready to work on 
missile projects now? 


Write on your company letterhead for 
brochure AF-157 describing the knowledge 
and facilities of the Jet Division. 


JET DIVISION 






CLEVELAND 17, OQHIO 
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@ PERMANENT . 
RECORD : We 


Personnel Inquiries Invited. 


@ IMMEDIATE 
VIEWING 


* Analog-to- 
Digital-to- 
Analog Recording. 


The Model R-1047-1D ADAR System accepts four 
channels of analog voltage data and plots these 
data as four non-overlapping quantized analog 
traces, each trace resolved to one part in 64. The 
system is particularly suited to the plotting of 
transient phenomena since the multistylus plotting 
technique eliminates problems due to damping, 
overshoot, resonance, and other mechanical limita- 
tions. The chart requires no processing, and the 
plotted data are therefore available for immediate 
viewing and intepretation. 


VISIT OUR EXHIBIT AT WESCON 
BOOTHS 207-208 


Write Box 37, Melbourne, Florida for 
complete data, prices and chart sample. 











MELBOURNE AND ORLANDO, FLORIDA 
ELECTRONICS e AVIONICS e INSTRUMENTATION 
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GREATER PITTSBURGH AP, Pa., 5 mi, 
SW of Coraopolis. Fighter-interceptor 
base, EADF, ADC. Named for nearby 
city. Housing: officers, good; airmen, 
good. 

GREENVILLE AFB, Miss., 6 mi. NE of 
Greenville. Basic single-engine pilot train- 
ing school, FTAF, ATC. Named for city, 
Housing: officers, fair; airmen, fair. 
GRENIER AFB, N. H., 4 mi. S of Man- 
chester. Reserve training, lst AF, CONAC, 
Named for 2d Lt. Jean D. Grenier of 
Manchester, killed in US, 1934, while in 
snowstorm during airmail test run. Hous- 
ing: officers, excellent; airmen, good. 
GRIFFISS AFB, N. Y., 2 mi. NE of 
Rome. Hq., Rome Air Development Cen- 
ter, ARDC; Rome AF Depot, AMC; 
fighter-interceptor base, EADF, ADC. 
Formerly Rome AB, renamed for Lt. Col. 
Townsend E. Griffiss of Buffalo, recipient 
of DSC, killed in flight from Russia to 
England, February 1942. Housing: off- 
cers, fair; airmen, fair. 

GUNTER AFB, Ala., 5 mi. NE of Mont- 
gomery. Extension Course Institute, USAF 
(AU); School of Aviation Medicine, USAF 
(AU). Named for William A. Gunter, 
mayor of Montgomery for 27 years, ardent 
exponent of airpower, died in 1940. 
Housing: officers, good; airmen, good, 


HAMILTON AFB, Calif., 6 mi. NNE of 
San Rafael. Hq., WADF, ADC; Hga,, 4th 
AF, CONAC. Formerly Marin Meadows, 
renamed for Ist Lt. Lloyd A. Hamilton, 
recipient of DSC, killed in fighter com- 
bat, France, August 1918. Housing: off- 
cers, fair; airmen, fair. 
HARLINGEN: AFB, Tex., 3.5 mi. NE of 
Harlingen. Observer training, FTAF, 
ATC. Named for city. Housing: officers, 
good; airmen, good, 

HILL AFB, Utah, 6 mi. S of Ogden. Hq, 
Air Materiel Area, AMC. Named for Maj. 
Ployer P. Hill, killed near Wright Field 
while testing one of first B-17s, October 
1935. Housing: officers, fair; airmen, fait. 
HOLLOMAN AFB, N. M., 8 mi. SW of 
Alamogordo. Hq., Holloman Air Devel- 
opment Center, ARDC. Formerly Alamo- 
gordo AAB, renamed for Col. George V. 
Holloman, guided missile pioneer, killed 
in air crash in Formosa, March 1946. 
Housing: officers, fair; airmen, fair. 
HOMESTEAD AFB, Fla., 5 mi. NNE of 
Homestead. Medium bomber base, 2d 
AF, SAC. Named for city. Housing: off- 
cers, poor; airmen, poor. 

HONDO AB, Tex., 1 mi. NW of Hondo. 
Primary contract pilot training, FTAF, 
ATC. Named for city. 

HUNTER AFB, Ga., 3 mi. SW of Savan- 
nah. Medium bomber base, 2d AF, SAC. 
Named for Maj. Gen. Frank O’D. Hunter, 
WW I ace, recipient of DSC, four clus- 
ters; past AFA Director. Housing: officers, 
good; airmen, good. 


INDIAN SPRINGS AFB, Nev., 1 mi. 
NW of Indian Springs. Special weapons 
testing base, ARDC. Named for city. 
Housing: officers, poor; airmen, poor. 


JAMES CONNALLY AFB, Tex., 7 mi. 
NNE of Waco. Observer training, FTAF, 
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ATC. Formerly Waco AFB, renamed for 
Col. James T. Connally of Waco, killed 
on B-29 mission over Yokohama, Japan, 
May 1945. Housing: officers, excellent; 
airmen, excellent, 


KEESLER AFB, Miss., 2 mi. WNW of 
Biloxi. Electronics, communications, and 
radar schools, TTAF, ATC. Named for 
Lt. Samuel R. Keesler, Jr., of Greenwood, 
Miss., aerial observer, killed on special 
bombing mission near Verdun, France, 
October 1918. Housing: officers, excellent; 
airmen, excellent. 

KELLY AFB, Tex., 6 mi. WSW of San 
Antonio. Hq., Air Materiel Area, AMC; 
Hq., Continental Div., MATS. Named for 
Lt. George E. M. Kelly, pioneer Army 
pilot, killed in the US, 1911. Housing: 
officers, good; airmen, good. 

KINGSLEY FIELD, Ore., 5 mi. SE of 
Klamath Falls. Fighter-interceptor base, 
WADF, ADC. Formerly Klamath Falls 
Municipal Airport, renamed in honor of 
2d Lt. David R. Kingsley, killed in the 
Ploesti raid in June 1944. Housing: offi- 
cers, poor; airmen, poor. 

KINROSS AFB, Mich., 8 mi. SE of Kin- 
ross. Fighter-interceptor base, EADF, 
ADC. Named for nearby city. Housing: 
officers, fair; airmen, fair. 

KIRTLAND AFB, N. M., 4 mi. SSE of 
Albuquerque. Hq., AF Special Weapons 
Center, ARDC; fighter-interceptor base, 
CADF, ADC. Formerly Albuquerque 
AAB, renamed for Col. Roy S. Kirtland, 
aviation pioneer and former CO of Lang- 
ley Field, died in 1941. Housing: officers, 
good; airmen, fair. 

K. I. SAWYER AP, Mich., 16 mi. S of 
Marquette. Fighter-interceptor _ base, 
EADF, ADC. Origin of name unknown. 
Housing: officers, poor; airmen, poor. 


LACKLAND AFB, Tex., 7 mi. WSW of 
San Antonio. Basic training, OCS, WAF 
training, pilot-observer preflight, USAF 
Recruiting School, USAF Chaplain School, 
TTAF, ATC; Hq., AF Personnel and 
Training Research Center, ARDC. For- 
merly San Antonio Aviation Cadet Cen- 
ter, renamed for Brig. Gen. Frank D. 
Lackland, former Commandant of Kelly 
Field flying school, died in 1943. Hous- 
ing: officers, good; airmen, good. 

LAKE CHARLES AFB, La., 8 mi. E of 
Lake Charles. Medium bomber base, 2d 
AF, SAC. Named for city. Housing: offi- 
cers, fair; airmen, fair. 

LANGLEY AFB, Va., 3 mi. N of Hamp- 
ton. Hq., TAC; fighter-bomber and tacti- 
cal bomber base, TAC; fighter-interceptor 
base, EADF, ADC. Named for Samuel P. 
Langley, pioneer aeronautical scientist, 
died in 1906. Housing: officers, fair; air- 
men, fair. 

LAREDO AFB, Tex., 3 mi. NE of Lare- 
do. Single-engine jet pilot training, 
FTAF, ATC. Named for city. Housing: 
officers, poor; airmen, poor. 

LARSON AFB, Wash., 6 mi. NNW of 
Moses Lake. Troop carrier base, Conti- 
nental Div., MATS; fighter-interceptor 
base, WADF, ADC. Formerly Moses Lake 
AFB, renamed for Maj. Donald A. Lar- 
son, native of Yakima, Wash., WW II 
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ace, killed on fighter mission over Ulzen, 
Germany, August 1944, Housing: officers, 
fair; airmen, fair. 

LAUGHLIN AFB, Tex., 7 mi. E of Del 
Rio. Strategic recon base, SAC. Named 
for Lt. Jack T. Laughlin, pilot killed in 
action in Far East, 1942. Housing: offi- 
cers, fair; airmen, fair. 

LAURENCE G. HANSCOM FIELD, 
Mass., 1 mi. SSW of Bedford. Hq., AF 
Cambridge Research Center, ARDC; 
fighter-interceptor base, EADF, ADC. 
Formerly Bedford AFB, renamed for 
Laurence Hanscom, Boston and Worces- 
ter newspaperman, Army Reserve pilot, 


CONTINUED 


killed near base, 1941. Housing: officers, 
good; airmen, fair. 
LINCOLN AFB, Neb., 5 mi. NW of Lin- 
coln, Medium bomber base, 8th AF, 
SAC. Named for city. Housing: officers, 
fair; airmen, fair. 
LITTLE ROCK AFB, Ark., 15 mi. NE 
of Little Rock. Medium bomber, strategic 
recon base, 2d Air Force, SAC. Named 
re city. Housing: officers, fair; airmen, 
air. 
LOCKBOURNE AFB, Ohio, 11 mi. SSE 
of Columbus, Strategic recon base, 8th 
AF, SAC; fighter-interceptor base, EADF, 
(Continued on following page) 








for the finest 


in aircraft power transmission... 


FOOTE BROS. 





precision mechanical 


drives 


FOODIE? TEBROS. 








THIS TRADE MARK 
STANDS FOR THE FINEST 
IN INDUSTRIAL GEARING 


4545 S. Western Blvd., Chicago 9, 


Galler Power Tea Mooion 


Through Bolloe Boars 
The world’s finest since 1859 








SPARTON | 
DATA LINK RECEIVER 
KEY TO 
GROUND- CONTROLLED 
INTERCEPT 


Now operational in latest U. S. interceptors: Data Link, a 

highly complex electronics system which, in effect, makes 

ground-controlled intercept a reality. Now, air force jets, 

acting automatically on ground-computed instructions, are 

| able to seek out and destroy radar-range aircraft and mis- 
siles, regardless of restricted pilot visibility. 


Key to the remarkable Data Link: A remarkable radio re-. 


ceiver, the ARR-51, designed and developed by Sparton 
Electronics Div. of Sparton Corp. ARR-51 is adaptable either 
to the frequency or time division Data tink system. It operates 
on 30 preset data channels. 

Despite its versatility and power, the internally-cooled 
ARR-51 weighs only 13 pounds (one-fourth the weight of 
previous aircraft receivers); occupies just 420 cubic inches 
(roughly the size of a jeep gas can) as against 2100 cubic 
inches for a regular unit. 


ARR-51 is an outstanding example of Sparton’s problem- 


solving electronics experience in the field of aircraft com- 


munications. If you would like to know about others, . 
related to your own industry, just address your inquiry, to: 


A DIVISION OF SPARTON CORPORATION 


2400 £. GANSON STREET, JACKSON, MICHIGAN 
SA-1 = 
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ADC. Named for nearby city. Housing: 
officers, fair; airmen, fair. 

LONG BEACH MUNICIPAL AP, Calif,, 
8 mi. NE of Long Beach. Reserve train- 
ing base, 4th AF, CONAC. Named for 
city. Housing: officers, excellent; airmen, 
good. 

LORING AFB, Me., 2 mi. NW of Lime- 
stone. Heavy bomber base, 8th AF, SAC, 
Formerly Limestone AFB, renamed for 
Maj. Charles J. Loring, Jr., CMH winner, 
killed in Korea in November 1952 when 
he crashed his damaged F-80 into enemy 
artillery emplacements, destroying them. 
Housing: officers, fair; airmen, fair. 
LOWRY AFB, Colo., 5 mi. ESE of Den- 
ver. Interim USAF Academy; special 
weapons,: flexible gunnery, armament, 
and photographic schools, TTAF, ATC. 
Named for Lt. Francis B. Lowry of Den- 
ver, recipient of DSC, killed on photo 
mission over France, September 1918; 
only Colorado airman to be killed in WW 
I. Housing: officers, excellent; airmen, 
good. 

LUKE AFB, Ariz., 20 mi. WNW of Phoe- 
nix. Combat crew training, FTAF, ATC, 
Named for Lt. Frank Luke, Jr., “balloon- 
busting” WW I ace, winner of CMH and 
recipient of DSC, killed in France, Sep- 
tember 1918. Housing: officers, fair; air- 
men, fair. 


MacDILL AFB, Fla., 8 mi. SSW of 
Tampa. Medium bomber base, 2d AF, 
SAC, Named for Col. Leslie MacDill, 
fighter pilot, killed in air crash at Ana- 
costia, Md., 1938. Housing: officers, good; 
airmen, good. 

MALDEN AB, Mo., 4 mi. N of Malden. 
Primary contract pilot training, FTAF, 
ATC. Named for city. 

MALLORY AF STATION, Memphis, 
Tenn. Specialized depot, AMC. Named 
for Maj. William N. Mallory, WW II in- 
telligence officer with the lst Tactical 
AF, killed returning home in 1945. Hous- 
ing: officers, excellent; airmen, excellent. 
MALMSTROM AFB, Mont., 4 mi. E of 
Great Falls. Strategic fighter base, 15th 
AF, SAC; fighter-interceptor base, CADF, 
ADC. Formerly Great Falls AFB, re- 
named for Col. Einar A. Malmstrom, 
killed in airplane accident near Great 
Falls, August 21, 1954. Housing: officers, 
fair; airmen, fair. 

MANHATTAN BEACH AF STATION, 
N. Y., Brooklyn, N. Y. Overseas replace- 
ment depot, Ist AF, CONAC. Named 
geographically. Housing: officers, fair; 
airmen, fair. 

MARANA AB, Ariz., 35 mi. NW of 
Tucson. Primary contract pilot training, 
FTAF, ATC. Named for nearby city. 
MARCH AFB, Calif., 9 mi. SE of River- 
side. Hq., 15th AF, SAC; medium bomber 
base, SAC, Named for Lt. Peyton C. 
March, Jr., son of WW I Army. Chief of 
Staff, killed in air crash in US, 1918. 
Housing: officers, good; airmen, good. 
MATAGORDA ISLAND AF RANGE, 
Tex., 9 mi. SSW of Port O’Connor. Train- 
ing installation, 2d AF, SAC. Named for 
island in Gulf of Mexico. 

MATHER AFB, Calif., 10 mi. E of Sac- 
ramento. Observer training, FTAF, ATC. 
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Named for Lt. Carl S. Mather, killed near 
Ellington Field during training flight, 
1918, five days after receiving commis- 
sion. Housing: officers, good; airmen, fair. 
MAXWELL AFB, Ala., 1 mi. WNW of 
Montgomery. Hq., Air University; Air 
War College; Air Command and Staff 
College; Hq., AFROTC Research Studies 
Institute. Named for 2d Lt. William C. 
Maxwell of Natchez, killed on Luzon, 
Philippines, August 1920, while attempt- 
ing emergency landing. Housing: officers, 
good; airmen, good, 

McCHORD AFB, Wash., 8 mi. S of Ta- 
coma. Fighter-interceptor base, WADF, 
ADC; foreign clearing station, MATS. 
Named for Col. William C. McChord, 
killed in US, 1937. Housing: officers, 
good; airmen, good. 

McCLELLAN AFB, Calif., 10 mi. NE of 
Sacramento. Hq., Air Materiel Area, 
AMC; air division hq. (aircraft early warn- 
ing and control), ADC. Named for Maj. 
Hezekiah McClellan, pioneer in arctic 
aeronautical experiments, killed in test 
flight of new plane, US, 1936. Housing: 
officers, good; airmen, fair. 
McCONNELL AFB, Kan., 5 mi. SE of 
Wichita. Medium bomber crew training, 
FTAF, ATC. Formerly Wichita AFB, re- 
named for the two McConnell brothers of 
Wichita, Thomas L., killed July 10, 1943, 
in the S. Pacific, and Fred M., Jr., killed 
in 1945 in a private plane crash in Kan- 
sas. Housing: officers, fair; airmen, fair. 
McGHEE-TYSON AP, Tenn., 12 mi. 
SSW of Knoxville. Fighter-interceptor 
base, EADF, ADC. Named for Charles 
McGhee Tyson, WW I flyer whose family 
donated land for the airport. Housing: 
officers, fair; airmen, fair. 

McGUIRE AFB, Fort +Dix, N. J., 1 mi. 
SE of Wrightstown. Hq., Atlantic Div., 
MATS; fighter-interceptor base, EADF, 
ADC. Formerly Fort Dix AAB, renamed 
for Maj. Thomas B. McGuire, Jr., of 
Ridgewood, N. J., 2d ranking WW II ace, 
P-38 pilot, winner of CMH, recipient of 
DSC, killed over Leyte, 1945. Housing: 
officers, fair; airmen, fair, 

MEMPHIS MUNICIPAL AP, Tenn., 6 
mi. SSE of Memphis. Reserve training, 
14th AF, CONAC. Named for city. Hous- 
ing: officers, excellent; airmen, excellent. 
MIAMI INTERNAT’L AP, Fla., 5 mi. 
NW of Miami. Reserve training, 14th AF, 
CONAC. Named for city. Housing: offi- 
cers, good; airmen, good. 
MINNEAPOLIS-ST. PAUL  INTER- 
NAT’L AP, Minn., 7 mi. SSE of Minne- 
apolis. Fighter-interceptor base, CADF, 
ADC; Reserve training, 10th AF, CON- 
AC. Formerly Wold Chamberlain Field. 
Housing: officers, poor; airmen, poor. 
MINOT AFB, N. D., 11 mi. N of Minot. 
Under construction for ADC mission. 
Named for city. 

MITCHEL AFB, N. Y., 2 mi. NE of 
Hempstead, L. I. Hq., CONAC; Hq,., Ist 
AF, CONAC. Named for Maj. John P. 
Mitchel, first Fusion mayor of NYC, 
fighter pilot, killed in air crash in Louisi- 
ana, July 1918. Housing: officers, fair; 
airmen, fair. 

MOODY AFB, Ga., 12 mi. NNE of Val- 
dosta. Interceptor crew training, TTAF, 
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ATC; weapons training center, ADC. 
Named for Maj. George P. Moody, fighter 
pilot, killed in US, 1941. Housing: offi- 
cers, poor; airmen, poor. 

MOORE AB, Tex., 14 mi. NW of Mis- 
sion. Primary contract pilot training, 
FTAF, ATC. Named for 2d Lt. Frank 
Murchison Moore, WW I pilot, killed in 
September 1918, Housing: officers, good; 
airmen, good. 

MOUNTAIN HOME AFB, Idaho, 11 mi. 
WSW of Mountain Home. Medium 
bomber base, 15th AF, SAC. Named for 
city. Housing: officers, poor; airmen, poor. 
MYRTLE BEACH AFB, S. C., 3 mi. SW 


CONTINUED 


of Myrtle Beach. Day-fighter base, 9th 
AF, TAC. Named for city. Housing: offi- 
cers, good; airmen, good. 


NELLIS AFB, Nev., 8 mi. NE of Las 
Vegas. Fighter-bomber crew training, 
fighter weapons, FTAF, ATC. Formerly 
Las Vegas AFB, renamed for Lt. William 
H. Nellis of Las Vegas, fighter pilot, 
killed in action over Luxemburg, De- 
cember 1944. Housing: officers, good; 
student officers, fair; airmen, good. 
NEW CASTLE CO. AP, Del., 5 mi. SW 
of Wilmington. Fighter-interceptor base, 
(Continued on following page) 
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has the facilities and 
experienced manpower to 
handle complete aircraft 
overhaul projects or 
simple repair jobs. 


Flight’s main offices and work headquarters at Bradley Field comprises over 







200,000 sq. tt. of hangar and shop space plus 400,000 sq. ft. of ramp area. 


Precision Instrument Repair & Overhaul 
Airframe Repair & Modification 

Aircraft Repair, Overhaul & Modification 
Engine Build-up and Quick-engine change 
Prototype Installations and Development 
Sheet Metal Fabrication 


Hydraulic and Electrical 
Component Repair & Overhaul 
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BRADLEY FIELD, Hartford, Conn. 


Radio, Radar and Electronic Repair & Overhaul 


e Engineering Development and Flight Testing 
Dope and Fabric Work 

e Certified Gas and Arc Welding 

e Magnetic and Zyglod Inspection 

e Airline Interior Design and Modification 
Propeller and Engine Overhaul 

Machine Shop Work 










Divisions (Military only) 
CHARLESTON AIR FORCE BASE, 
Charleston, S.C, 


McGUIRE AIR FORCE BASE, 
Trenton, N.J. 


GUIDE TO BASES 





EADF, ADC. Named geographically. 
Housing: officers, fair; airmen, fair. 
NEW YORK NAS, N. Y. (Floyd Bennett 
Field). Reserve training center, lst AF, 
CONAC; joint use with Navy. Named for 
Floyd Bennett, Rear Adm. -Richard E. 
Byrd’s pilot on first flight over North Pole, 
1926. 

NIAGARA FALLS MUNICIPAL AP, 
N. Y., 4 mi. E of Niagara Falls. Fighter- 
interceptor base, EADF, ADC; Reserve 
training, CONAC. Named for city. Hous- 
ing: officers, poor; airmen, poor. 
NORTON AFB, -Calif., 5 mi. ENE of San 
Bernardino. Hq., Air Materiel Area, AMC; 
air division hq., WADF, ADC. Formerly 
San Bernardino Air Depot, renamed for 
Capt. Leland F. Norton, bomber pilot, 
killed in aircraft accident near Amiens, 
France, May 1944. Housing: officers, ex- 
cellent; airmen, excellent. 


OFFUTT AFB, Neb., 9 mi. S of Omaha. 
Hq., SAC. Named for Ist Lt. Jarvis Jennes 
Offutt, killed in fighter action, France, 
1918. Housing: officers, fair; airmen, fair. 
O'HARE INTERNAT'L AP, IIl., 15 mi. 
NW of Chicago. Fighter-interceptor base, 
EADF, ADC; Reserve training. Formerly 
Douglas Airport, renamed for Lt. Cmdr. 
Edward H. O’Hare of Chicago, Navy 
pilot in WW II, winner of CMH, killed 
in action near Tarawa in the Pacific, 1948. 
Housing: officers, fair; airmen, fair. 

OLMSTED AFB, Pa., 1 mi. NW of Mid- 
dletown. Hq., Air Materiel Area, AMC. 


CONTINUED 


Formerly Middletown Air Depot, re- 
named for Lt. Robert S. Olmsted, bal- 
loon pilot, killed when his balloon was 
struck by lightning over Belgium, Sep- 
tember 1923. Housing: officers, fair; air- 
men, fair. 

ORLANDO AFB, Fila., 2 mi. E of Or- 
lando. Hq., Air Photographic and Chart- 
ing Service; Hq., Air Rescue Service, 
MATS. Named for city. Housing: officers, 
excellent; airmen, good. 

OTIS AFB, Mass., 9 mi. NNE of Fal- 
mouth. Fighter-interceptor base, EADF, 
ADC. Named for Lt. Frank J. Otis, killed 
in air crash in US, 1937. Housing: offi- 
cers, fair; airmen, fair. 

OXNARD AFB, Oxnard, Calif. Fighter- 
interceptor base, WADF, ADC. Named 
for city. Housing: officers, fair; airmen, 
fair. 


PAINE AFB, Wash., 6 mi. S of Everett. 
Fighter-interceptor base, WADF, ADC. 
Named for 2d Lt. Topliff O. Paine, air- 
mail pilot, killed in US while mapping 
airmail routes, 1922. Housing: officers, 
fair; airmen, fair. 

PALM BEACH AFB, Fla., 2 mi. W of 
West Palm Beach. Transport base, Con- 
tinental Div., MATS. Formerly Morrison 
Field, renamed for city. Housing: officers, 
fair; airmen, fair. 

PARKS AFB, Calif., Pleasanton, 28 mi. 
E of Oakland. Personnel processing, 4th 
AF, CONAC; Hq., Pacific Div., MATS; 

(Continued on page 436) 
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Liquid Oxygen 


ground handling equipment used by the 
USAF and air frame manufacturers is 
designed and produced by 
RONAN & KUNZL, INC. 
MARSHALL, MICHIGAN 


Durability and ease of use character- 
izes the high vacuum, low loss liquid 
oxygen handling equipment produced for 
the services, laboratories and commer- 


Let us solve your liquid oxygen han- 


Two convenient locations: 


CRYOGENIC DIVISION 
RONAN & KUNZL, INC. 
MARSHALL, MICHIGAN 
Phone: STORY 1-2861 


AND 


6214 WEST MANCHESTER AVE. 
LOS ANGELES, 45, CALIFORNIA 
Phone: ORCHARD 4-7240 
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Engineering Notes 


The advertisement at 
the right says you can 
save money if you buy 
Aeroquip Hose Lines, 
Let's see how right this 
statement is. 





Consider the produc 
tion line along which an 
aircraft engine or airframe is assembled, 
Your purchasing department will buy any- 
where from three to six months’ supply of 
hose lines to feed the production line. In this 
day and age of rapid change, it is pretty 
much a foregone conclusion that some engi- 
neering revision or modification will be re- 
quired on the engine or airframe. 


B. A. MAIN, JR. 


Where these changes affect the hose lines, if 
you purchased Aeroquip Hose Lines originally, 
the detachable, reusable hose fittings always 
used by Aeroquip make it possible to 
rework the hose lines. Should the hose lines 
need to be shortened, it is simple to remove 
one of the hose fittings, cut the hose to the 
proper length and re-assemble. If the hose 
line needs to be longer, a new piece of hose 
can be installed easily, using the same fittings 
over again. This can be done in your plant 
by your own people, or if our costs are lower 
—as they might be if the quantity of lines to 
be reworked is large—you can have them 
reworked by us. 


The advertisement shows the proportion of 
cost of an elbow-type hose fitting to the cost 
of the hose assembly. This proportion varies 
with the complexity required in the hose fitting. 
A fitting composed of complicated bends of 
rigid tubing, with perhaps one or two bosses 
welded into it, like the one illustrated below, 
may run several times the cost of the hose 
itself. In any case, simple or complicated, the 
cost of the fittings will usually exceed the 
cost of the hose. 

















= 











If you purchase hose lines with permanently 
attached hose fittings, no rework is possible 
and you must pay at least double for the 
privilege of making an engineering change. 
If you purchase Aeroquip Teflon Hose Lines 
you can, as the ad says, save money—often 
more than half of what new hose lines would 
cost you. And, you can buy the Aeroquip 
Hose Line with its Detachable, Reusable 
**super gem’ Hose Fittings at prices com- 
petitive with the price you pay for Teflon 
hose lines with permanently affixed hose 


VICE PRESIDENT, ENGINEERING 
AEROQUIP CORPORATION 
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The true cost of a hose line cannot be determined by 
the purchase price alone. Teflon hose lines with perma- 
nent-type, swaged-on fittings are priced competitively 
with Aeroquip Teflon Hose Lines, but Aeroquip ““super 
gem’ Fittings are reusable and can be salvaged. And 
the fittings are the most expensive part of any hose line! 


During production, engineering changes frequently 
call for alterations of fluid-carrying lines. Because it had 
purchased hose lines with permanently attached fittings, 





eroquip Teflon Hose Lines Cost Less 


BECAUSE “super gem”? FITTINGS ARE REUSABLE 


one aircraft company was forced to scrap more than 
$100,000 worth of Teflon hose lines due to a single 
engineering change. With Aeroquip Teflon Hose Lines, the 
*“super gem’? Fittings could have been salvaged and 
reused with savings of thousands of dollars. 


Not only do “super gem?’ Fittings give Aeroquip 
Teflon Hose Lines cost-cutting advantages, they assure the 
ONLY leakproof, ageless assembly of fitting and Teflon 
hose. Want more information? Mail the coupon below. 





Aeroquip Corporation, 
Jackson, Michigan 


Gentlemen: 


Please send me your Bulletin 
AEB-13 on reusable 
**super gem’” Fittings 
and 666 Teflon Hose. 














Aeroquip 666 Teflon Hose and “super 
gem”? Fittings can be assembled by hand 
in a few minutes. No expensive swaging 
machine is necessary. A wrench and a vise do 
Q perfect job. 


*“super gem”? is an Aeroquip Trademark, 


a Name. 
Cutaway of “super gem?” Fitting with Title 
metal-to-metal line seal pointed out at left 
and lip seal at right. Together, these features Company 
assure permanent protection against leakage. hdivass 
City Zone State 


*DuPont trade name for its Tetrafluoroethylene resin, 
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AEROQUIP CORPORATION, 


JACKSON, 


MICHIGAN 


AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO 




































































Engineers of ARO, INC. — operating contractor for the U.S. Air Force’s 
AEDC®* (transonic, supersonic and hypersonic wind tunnels and engine test 
labs) = have in the PALM OF THEIR HAND unrivalled opportunity for profes- 
sional growth. Varied assignments on the most advanced projects in unique 
laboratories. Insure your professional LIFELINE. Write Dean Ing, Employment 
Manager. 








TULLAHOMA, TENNESSEE 


A subsidiary of Sverdrup & Parcel Inc., St. Louis, Missouri 








* 





ARNOLD ENGINEERING DEVELOPMENT CENTER 
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overseas replacement depot. Formerly 
Camp Shoemaker (Navy), renamed for 
Adm. Charles W. Parks, naval engineer, 
Housing: officers, good; airmen, fair. 


PATRICK AFB, Fla., 12 mi. SE of Cocoa, , 


Hq., AF Missile Test Center, ARDC, 
Formerly Banana River NAS, renamed 
for Maj. Gen. Mason M. Patrick, Chief of 
Army Air Service during and after WW I, 
died in US, January 1942, Housing: offi- 
cers, fair; airmen, fair. 

PERRIN AFB, Tex., 6 mi. NNW of Sher- 
man. Fighter-interceptor training, FTAF, 
ATC. Named for Lt. Col. Elmer D. Per- 
rin of Boerne, Tex., killed testing a B-26 
near Baltimore, June 1941. Housing: offi- 
cers, good; airmen, good. 

PETERSON FIELD, Colo., 6 mi. E of 
Colorado Springs. Administrative flying, 
ADC. Named for Ist Lt. Edward J. Peter- 
son, killed in US, in airplane crash, 1942. 
PINECASTLE AFB, Fla., 7 mi. S of Or- 
lando. Medium bomber base, 2d AF, 
SAC. Named for nearby city. Housing: 
officers, excellent; airmen, good. 
PINELLAS CO. INTERNAT’L AP, Fla., 
9.5 mi. N of St. Petersburg. Reserve troop 
carrier base, 14th AF, CONAC. Named 
geographically, 

PLATTSBURG AFB, N. Y., 1 mi. NE ot 
Plattsburg. Medium bomber base, 8th 
AF, SAC. Named for city. Housing: offi- 
cers, fair; airmen, poor. 

POPE AFB, Fort Bragg, N. C., 12 mi. 
NW of Fayetteville. Troop carrier base, 
9th AF, TAC. Named for Ist Lt. Harley 
H. Pope, killed while making a forced 
landing in a Jenny in South Carolina, 
January 1919. Housing: officers, fair; air- 
men, fair. 

PORTLAND INTERNAT'L AP, Ore., 5 
mi. NNE of Portland. Fighter-interceptor 
base, WADF, ADC; troop carrier base, 
4th AF, CONAC. Named for city. 
PORTSMOUTH AFB, N. H., 3 mi. W of 
Portsmouth. Medium bomber base, 8th 
AF, SAC. Named for city. Housing: off- 
cers, fair; airmen, fair. 

PRESQUE ISLE AFB, Me., 1 mi. NW of 
Presque Isle. Fighter-interceptor base, 
EADF, ADC. Named for city. Housing: 
officers, fair; airmen, fair, 


RANDOLPH AFB, Tex., 15 mi. ENE of 
San Antonio. Transport pilot training, 
light bomber training, ATC; Hq., School 
of Aviation Medicine, USAF (AU). 
Named for Capt. William M. Randolph 
of Austin, fighter pilot, killed in aircraft 
accident in Texas, 1928. Housing: officers, 
excellent; airmen, excellent. 

REESE AFB, Tex., 12 mi. W of Lub- 
bock. Multiengine pilot training, FTAF, 
ATC. Formerly Lubbock AFB, renamed 
for Lt. Augustus F. Reese, Jr., of Shal- 
lowater, Tex., killed on bomber mission 
over Cagliari, Italy, May 1943. Housing: 
officers, excellent; airmen, good. 
RICHARD BONG AFB, Wis., vicinity of 
Kansasville. Under construction for SAC 
mission. Named for top all-time US ace, 
P-38 pilot Richard I. Bong, of Poplar, 
Wis., CMH winner who downed forty 
Japanese planes in WW IL, killed in crash 
of P-80 near Los Angeles, Calif., August 
6, 1945. 
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RICHARDS-GEBAUR AFB, Mo., 16 mi. 
§ of Kansas City. Hq., CADF, ADC. 
Formerly Grandview AFB, renamed for 
Lt. John F. Richards II, of Kansas City, 
first area pilot to die in combat in WW I; 
and for Lt. Col. Arthur W. Gebaur, Jr., 
killed in action over North Korea in 1952. 
Housing: officers, good; airmen, fair. 
ROBINS AFB, Ga., 14 mi. SSE of Ma- 
con. Hq., Air Materiel Area, AMC; Hq,., 
14th AF, CONAC. Named for Brig. Gen. 
Augustine Warner Robins, Chief Ma- 
teriel Division, Air Corps, who devised 
system of cataloging in 1920s, still used; 
died in 1940. Housing: officers, fair; 
airmen, fair. 


SAMPSON AFB, N.Y., near Geneva. 
AMC, standby status, Former Navy base 
named for Rear Adm. William T. Samp- 
son, Atlantic Fleet commander in Span- 
ish-American War, died in 1902. 
SCHILLING AFB, Kan., 4 mi. SW of 
Salina. Medium bomber base, 8th AF, 
SAC. Formerly Smoky Hill AFB, re- 
named for Col. David C. Schilling, WW 
II fighter ace and pioneer of in-flight 
refueling techniques who led first non- 
stop transatlantic flight of jet fighters, 
killed in automobile accident, in Eng- 
land, August 1956. Housing: officers, 
good; airmen, good. 

SCOTT AFB, Ill., 6 mi. ENE of Belle- 
ville. Hq., ATC; personnel and communi- 
cations schools, TTAF, ATC; fighter-in- 
terceptor base, CADF, ADC. Named for 
Cpl. Frank S. Scott, first enlisted man to 
die in an air accident, killed at College 
Park, Md., 1912. Housing: officers, ex- 
cellent; airmen, excellent. 

SELFRIDGE AFB, Mich. 3 mi. E 
of Mount Clemens, Fighter-interceptor 
base, EADF, ADC; Hgq., 10th AF, 
CONAC. Named for Lt. Thomas E. Self- 
tidge, killed in 1908 while on flight 
with Orville Wright to demonstrate 
Wright plane for government. Housing: 
officers, good; airmen, good. 

SEWART AFB, Tenn., 3 mi. N of 
Smyrna. Troop carrier base, 18th AF, 
TAC. Formerly Smyrna AAB, renamed for 
Maj. Allan J. Sewart, Jr., bomber pilot, 
recipient of DSC, killed in action over 
the Solomons, November 1942. Housing: 
officers, fair; airmen, poor. 

SEYMOUR JOHNSON AFB, N. C., 2 mi. 
SSE of Goldsboro. Day-fighter base, 9th 
AF, TAC; fighter-interceptor base, EADF, 
ADC. Named for Lt. Seymour A. John- 
son, Navy pilot of Goldsboro, killed in 
1942. Housing: officers, poor; airmen, 
poor, 

SHAW AFB, S.C., 7 mi. WNW of Sum- 
ter. Hq., 9th AF, TAC; tactical recon. 
Named for 1st Lt. Erwin D. Shaw of 
Sumter, killed during recon flight over 
German lines, July 1918, while serving 
with Royal Flying Corps. Housing: offi- 
cers, fair; airmen, fair. 

SHEPPARD AFB, Tex., 6 mi. N of 
Wichita Falls. Aircraft maintenance 
school, TTAF, ATC. Named for Morris 
E. Sheppard, US Senator from Texas, 
chairman of Senate Military Affairs Com- 
mittee, died in 1941. Housing: officers, 
good; airmen, good. 
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SIOUX CITY MUNICIPAL AP, Iowa, 
10 mi. S of Sioux City. Fighter-inter- 
ceptor base, CADF, ADC. Named for 
city. Housing: officers, fair; airmen, fair. 
SPENCE AB, Ga., 5 mi. SE of Moultrie. 
Primary contract pilot training, FTAF, 
ATC. Named for Lt. Thomas L. Spence 
of Thomasville, Ga., WW I pilot, killed 
in aircraft accident at end of war. 

STALLINGS AB, N.C., 5 mi. NW of 
Kinston. Primary contract pilot training, 
FTAF, ATC. Formerly Kinston-Lenoir 
Co. Airport, renamed for Lt. Harry F. 
Stallings, Jr., B-29 navigator, killed in 
action in Pacific, April 1945; and his 
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brother, Lt. June Bruce Stallings, P-51 
pilot, killed over Germany, March 1945. 
STEAD AFB, Nev., 10 mi. NW of Reno. 
Survival training, FTAF, ATC. Named 
locally. Housing: officers, fair; airmen, 
fair. 
STEWART AFB, N. Y., 4 mi. NW of New- 
burgh. Hq., EADF, ADC; fighter-inter- 
ceptor base, ADC. Named for Lachlan 
Stewart, sea captain whose father pro- 
vided the original land for the base. 
Housing: officers, fair; airmen, fair. 
SUFFOLK CO. AFB, N.Y., 3 mi. N of 
Westhampton Beach, L.I. Fighter-inter- 
(Continued on following page) 
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_ One of the few things 
today’s large electronic 
computer cannot do is 
talk. Yet the product of its fantast 
“brain” is useful only when hundr. 
_of operators and researchers are able 
to communicate with perfect teamwork 
‘without interruption or interference. 


Recently Hallicrafters was asked by 
a major firm engaged in guided 
missile research to deVise a superior _ 
communications system to solve such 
a problem. The need was urgent. 


The project was assigned to 

Hallicrafters *RDA Division (Rapid © 
Development Assistance). From _ 
spec sheet to finished product, the 
CIS-21 Computer Intercom System _/ 
was designed, built and delivered 
in exactly 53 days, | 


Through more than 1,000 practical 
combinations of ten amplifiers,the —__ 
CIS-21 provides instantaneous and 
perfect communication between 250 
remotely stationed individuals or | 



















a matrix switch that guarantees. 
constant output regardless of the 
of amplifiers in use. 











IF YOU’RE INTERESTED 
IN OLD AIRPLANES— 
THIS IS IT!!! 


Fahey’s “Grey Book” 


U.S.ARMY 
AIRCRAFT 


&. 





FAHEY 


U. S. ARMY AIRCRAFT, 1908-1946 


Ao illustrated history of the military airplane listing 
more than 2,000 models and modifications of Signal 
Corps, Air Service (A.E.F.), Air Corps and Army Air 
Force aircraft of heavier-than-air types. Who built 
them. When. How many. Weights and dimensions. 
Power plant data. Top speeds. Remarks cover model 
derivations, redesignations, conversions, cancellations. 
Old systems of aircraft classification and model designa- 
tion are detailed. The ARMY AIRCRAFT booklet 
contains 440 pictures including many rare views from 
government archives and individual photographers’ files. 


Price: One Dollar (See Note Below). 


and FAHEY'S NEW 








fn 


USAF AIRCRAFT, 1947-1956 
(Published in May 1956) 
Continues the pattern set in ARMY AIRCRAFT, cover- 
ing AAF aircraft used by the ‘‘interim’’ Air Force. 
Models acquired, modified, cancelled by USAF and Army 
Aviation since World War Two. New model designation 
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ceptor base, EADF, ADC. Named for 
geographical area. Housing: officers, fair; 
airmen, fair. 


TINKER AFB, Okla., 8 mi. ESE of Okla- 
homa City. Hq., Air Materiel Area, AMC; 
air division hq., CADF, ADC. Named 
for Maj. Gen. Clarence L. Tinker, a Paw- 
huska Indian, bomber and fighter pilot, 
CG, 7th AF, killed in Battle of Midway, 
June 1942. Housing: officers, fair; air- 
men, fair. 

TOPEKA AF STATION, Kan., 7 mi. S 
of Topeka. Specialized depot. AMC. 
Named for city. Housing: officers, fair; 
airmen, poor. 

TRAVIS AFB, Calif., 6 mi. ENE of Fair- 
field and Suisun. Heavy bomber base, 
15th AF, SAC; foreign clearing station, 
MATS; fighter-interceptor base, WADF, 
ADC. Formerly Fairfield-Suisun AFB, re- 
named for Brig. Gen. Robert F. Travis, 
bomber pilot, recipient of DSC, killed 
in B-29 crash in US, August 1950. Hous- 
ing: officers, fair; airmen, fair. 

TRUAX FIELD, Wis., 1 mi. E of Mad- 
ison. Fighter-interceptor base, CADF, 
ADC. Named for Ist Lt. Thomas L. 
Truax of Madison, pilot, killed in train- 
ing flight in US, November 1941. Hous- 
ing: officers, fair; airmen, fair. — 
TURNER AFB, Ga., 4 mi. ENE of Al- 
bany. Fighter-bomber base, 9th AF, TAC. 
Named for Lt. Sullins Preston Turner of 
Oxford, Ga., killed in aircraft accident at 
Langley AFB, May 1940. Housing: offi- 
cers, fair; airmen, fair. 


TYNDALL AFB, Fla., 8 mi. SE of Pana- 








Congratulations 
to the 


BEST AIR FORCE 
IN THE WORLD 


on its 
GOLDEN ANNIVERSARY 





COMPLIMENTS OF THE 


KELLY FINANCE CO. 
2437 FRIO CITY ROAD 
SAN ANTONIO, TEXAS 


L. J. Fletcher, Pres. Joe A. Laird, Mgr. 











and prefix letters established in June 1948 (‘‘P 
““F’'; etc.) and the changes ordered in August 1955. 
Guided missile designations. ‘“‘Buzz letter’’ identifica- 
tion markings, 1945-1956. The USAF booklet contains 
= views of Air Force and Army aircraft and 
missiles. 


Price: One Dollar and Fifty Cents (See Note) 
Also available: the Sixth Edition of Fahey’s Navy 
booklet-—The Ships and Aircraft of the U. S. Fleet— 


1950-1956, two dollars a copy; and the fifth or ‘‘Victory”’ 
issue of 1945 at one dollar. 





Note: On single copy mail orders add 25¢ to cover 

postage and handling charges. On orders for two or 

more booklets ($2.00 and up) we pay the postage. 
Sorry—we do not send out C.0.D. orders. 


Order direct from the Publisher: 


SHIPS and AIRCRAFT 
P. O. BOX 548 
FALLS CHURCH, VIRGINIA 




















Aircraft Title Service 


Fast, dependable title reports! 
Abstracts showing past and present 
owners, mortgages, and liens 
Settlements — Escrow Service 


Aero Title Company 
BARR BUILDING, 910 17th ST., N.W. 
WASHINGTON, D. C. 


Phone NAtional 8-0994 
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ma City. Weapons employment center, 
ADC. Named for Lt. Frank B. Tyndall of 
Port Seward, Fla., WW I fighter pilot, 
killed in air crash, 1930, first Florida 
military flyer to be killed. Housing: offi- 
cers, poor; airmen, poor. 


VANCE AFB, Okla., 4 mi. SSW of Enid. 
Basic multiengine pilot training, FTAF, 
ATC. Formerly Enid AAB, renamed for 
Lt. Col. Leon R. Vance, Jr., WW II 
winner of CMH, lost in hospital aircraft 
when forced down at sea off Iceland, 
1944. Housing: officers, good; airmen, 
fair. 

VINCENT AFB, Ariz., 7 mi. SE of 
Yuma. Weapons training center, ADC, 
Formerly Yuma County Municipal AP, 
renamed for Brig. Gen. Clinton D. Vin- 
cent (immortalized by cartoonist Milton 
Caniff as “Gen. Shanty Town” in “Steve 
Canyon” comic strip), who died of a 
heart attack at Colorado Springs, Colo., 
on July 5, 1955. Housing: officers, fair; 
airmen, fair. 


WALKER AFB, N.M., 6 mi. S of Ros- 
well. Medium and heavy bomber base, 
15th AF, SAC. Formerly Roswell AAB, 
renamed for Brig. Gen. Kenneth N, 
Walker, a native of New Mexico, CG, 
5th Bomber Command, WW II winner 
of CMH, killed in Southwest Pacific 
while leading a bombing attack, 1948, 
Housing: officers, fair; airmen, fair. 
WEBB AFB, Tex., 1.8 mi. SW of Big 
Spring. Basic single-engine pilot training, 
FTAF, ATC. Formerly Big Spring AFB, 
renamed for lst Lt. James L. Webb, Jr., 
F-51 pilot, killed off Japanese coast, 
1949, Housing: officers, poor; airmen, 
poor. 
WENDOVER AFB, Utah, 1 mi. S of 
Wendover. Gunnery range, 9th AF, TAC. 
Named for city. Housing: officers, poor; 
airmen, poor. 
WESTOVER AFB, Mass., 8 mi. NNE of 
Chicopee Falls. Hq., 8th AF, SAC; 
heavy bomber base; air refueling base, 
SAC; fighter-interceptor base, EADF, 
ADC. Named for Maj. Gen. Oscar West- 
over, Chief of Air Corps, killed in air 
crash near Burbank, Calif., September 
1938. Housing: officers, fair; airmen, fair. 
WHITEMAN AFB, Mo., 8 mi. S of 
Knobnoster. Medium bomber base, 8th 
AF, SAC. Formerly Sedalia AFB, re- 
named for 2d Lt. George A. Whiteman 
of Sedalia, killed in action at Pearl 
Harbor on December 7, 1941. Housing: 
officers, fair; airmen, fair. 
WILKINS AF STATION, Ohio, 1 mi. N 
of Shelby. AF specialized depot, AMC. 
Named for Maj. Raymond H. Wilkins, 
CMH winner, killed November 2, 1948, 
over Rabaul, New Britain, after destroy- 
ing two enemy ships. Housing: officers, 
fair; airmen, none. 
WILLIAMS AFB, Ariz., 10 mi. E of 
Chandler. Crew training for fighter- 
bomber pilots, FTAF, ATC. Formerly 
Higley Field, renamed for Lt. Charles L. 
Williams, native of Arizona, bomber pilot, 
killed in Hawaii, July 1927. Housing: 
officers, fair; airmen, fair. 

(Continued on page 441) 


AIR FORCE Magazine ¢ August 1957 








TARGET...QIL 


The target of the torpedo-like device hanging from 
this plane is not the land you see ahead, but the oil 
that may hide beneath it. 

Spearheading the mission, this sensitive instru- 
ment, known to petroleum men as a magnetometer, 
records the earth’s magnetic field, indicating which 
land is most favorable for the presence of oil. 

It is a lucid illustration of the interdependence of 
the petroleum and aviation industries. For as pe- 
troleum supplies the power of aviation, so aviation 
supplies the means to search for this power. 

Cities Service has long utilized aviation for this 





CITIES SERVICE 


= 


7 


important work. Likewise numerous airlines, air- 
ports and the Armed Forces have long utilized Cities 
Service Aviation products. High octane gasolene 
and jet fuels are presently being supplied to the Air 
Force in huge quantities. Also, Cities Service Re- 
search is engaged in an extensive development pro- 
gram on fuels and lubricants to meet the needs of 
the jet age. 

Cities Service research laboratories and multi- 
million dollar refineries have long served the Armed 
Forces and will continue to lend whatever assist- 
ance possible to achieve ‘Peace Through Power.” 
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— PRODUCTS 


New York + Chicago * In the South: Arkansas Fuel Oil Corp. 
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DENISON... 


leader in test stand pumps for over 15 years 


Fulfilling the needs of the Air Force in supplying hydraulic 
pumps for test stands is and has been an outstanding Denison 
achievement for over 15 years. Today, Denison furnishes its 
dependable pumps that allow simulation on the ground of 
standard air-borne hydraulic pumps. These Denison pumps 
are capable of providing continuous 5000 psi pressures, 
flows up to 30 gpm at pump rotation speeds up to 4000 rpm. 
Pumps meet AF Mil. Specs. For details write: 

















DENISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1255 Dublin Road « Columbus 16, Ohio 


Denison and Denison HydrOlILics are registered 
trademarks of Denison Eng. Div., ABSCO 


DENISON 


HYDRAULIC PRESSES © PUMPS © MOTORS © CONTROLS peer AIL ics 
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GUIDE TO AIR FORCE BASES 


WILLOW RUN AP, Mich., 22 mi. WSW 
of Detroit. Reserve training, 10th AF, 
CONAC. Named for aircraft plant lo- 
cated there during WW IL. 

WRIGHT-PATTERSON AFB, Ohio, 2 
mi. ENE of Dayton. Hq., AMC; WADC, 
ARDC; Air Force Institute of Technol- 
ogy (AU); fighter-interceptor base, EADF, 
ADC. Formerly separate areas including 
Fairfield Air Depot, Wilbur Wright Field, 
McCook Field, and Patterson Field, re- 
named for Orville and Wilbur Wright; 
and for Lt. Frank S. Patterson, killed in 
air crash near this base during early 
fring tests of synchronized machine gun, 
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June 1918. Housing: officers, good; air- 
men, good. 

WURTSMITH AFB, Mich., 38 mi. NW 
of Oscoda. Fighter-interceptor _ base, 
EADF, ADC. Formerly Camp Skeel, 
later Oscoda AFB, renamed for Maj. 
Gen. Paul B. Wurtsmith, CG, 13th AF, 
killed in B-25 crash in North Carolina, 
1946. Housing: officers, fair; airmen, fair. 


YOUNGSTOWN MUNICIPAL AP, Ohio, 
10 mi. N of Youngstown. Fighter-inter- 
ceptor base, EADF, ADC. Named for 
city. Housing: officers, fair; airmen, fair. 
—END 








the leashed 
Bulldog... 


POWER IN 
RESERVE: 


As partners of 
the Armed 
Services, America’s 
civilian maintenance 
contractors area ° 
skilled adjunct in 
the overhaul of military 





Here — because of training, 
equipment, and experience in 


Power inReserve: 


airframes, engines, and accessories. 




















action today — is vital Power in 
Reserve should the Nation 
be forced again into an all-out 
“tomorrow.” 

















The Aircraft Service Association 


SUITE 642, 1001 CONNECTICUT AVE., NW, WASHINGTON 6, D.C. 


AERODEX, INC., Miami, Fla. © AIRCRAFT ENGINEERING & MAINTENANCE CO., 
Oakland, Calif. © DALLAS AIRMOTIVE, Inc., Dallas, Tex. 

FAIRCHILD AIRCRAFT DIVISION, Hagerstown, Md. ©® FLIGHT ENTERPRISES, INC., 
Bradley Field, Conn. © GRAND CENTRAL AIRCRAFT CO., Glendale, Calif. 
LOCKHEED AIRCRAFT SERVICE, INC., Burbank, Calif. « PACIFIC AIRMOTIVE CORP., 
Burbank, Calif. © L. B. SMITH AIRCRAFT CORP., Miami, Fla. © SOUTHERN CALIFORNIA 
AIRCRAFT CORP., Ontario, Calif. © SOUTHWEST AIRMOTIVE CO., Dallas, Tex. 
SPARTAN AIRCRAFT CO., Tulsa, Okla. © TEMCO AIRCRAFT CORP., Dallas, Texas 
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AIRBORNE 
DEATH 
SPLASH... 


Smothered in spray is a sure-fire, 
death-dealing device against enemy 
shipping. It smacked the sea with 
a jolt reckoned in thousands of G's! 


It is a tough assignment for the 
DuKane precision electronic devices 
contained within its shell. Shock 
treatment like this is nothing new to 
DuKane engineered and produced 
products. They are serving the military 
in many ways where the ability to 
withstand rough treatment is a prime 
specification. 


DuKane services are available to 
those in need of quality precision 
products engineered and produced 
on time! Write in confidence. 


DuKane’s dependable commercial electronic 
products are serving industry, schools, hospitals 
and offices across the nation! Details upon request! 





is : 


Industrial and School 
Sound Systems 


Flexifone & 
Nurses’ Call 





Micromatic Sound 


saad Private Telephone 
Slidefilm Projector 


Systems 
For information on DuKane's capabilities, write 
DuKane Corporation, Dept. A-8 
St. Charles, Illinois 


Name 





Address 





City State 
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The following pages illustrate the production 
product leaders in the famous Cambridge Corpora- 


tion line of cryogenics equipment. Every Cam- 


bridge-built product, whether custom-tailored or a 
production unit, bears the Cambridge Q.E.D. — 
Quality... Economy... Dependability. This is the 
hallmark which has established Cambridge 
throughout the Armed Forces and Industry as the 
Leader in Liquid Logistics. 


These product pages are designed to be removed 
from this publication and are indexed for your 
convenience in filing them. 

Q.E.D., of course, also means “that which has 
been demonstrated...” Let Cambridge demon- 
strate what it can furnish you. Send for a complete 
brochure, including Cryogenics Ready Reference. 


CAMBRIDGE CORPORATION 


In Lowell, Massachusetts—2 Industrial Park, Glenview 4-7881 « TWX Lawell 432 
In Santa Monica, California—920 Santa Monica Boulevard e Exbrook 4-4284 
In Denver, Colorado—2720 East Third Avenue e Dexter 3-6269 
In Dallas, Texas—L. H. Harris Co., Terminal Annex Building ¢ Whitehall 3-7573 
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Flight Personnel Breathing Oxygen Systems 
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Model 4250-1 





Oxygen Breathing Components and Systems 


For years, CAMBRIDGE CORPORATION’S air- 
craft breathing oxygen supply dewars have 
been the standard of excellence in the indus- 
try. This same high standard has been built 
into CAMBRIDGE CORPORATION’S advanced 


Model 5S-1 5-Liter Converter 


This converter incorporates CAMBRIDGE 
advanced design concepts of spherical 
shape, capacitance gauging, high shock 
and acceleration loadings, and reduced 
weight and size. Vibration characteristics 


design converters, exemplified by those 
pictured here. CAMBRIDGE components 
or complete systems are available, tailor- 
made, to specific engineering and perform- 
ance requirements. 


have been improved over existing models 
with no increase in weight or evaporation 
loss. In fact, Model 5S-1 has broadened 
every known operational parameter of 
present day converter design. 


SPECIFICATIONS 


Capacity: 


5 liters at one atmosphere 


Weight: 
Less than 11 Ibs. 
Shock Loading: 
14 G’s in all planes 
Acceleration Loading: 
Up to 14W in all directions 


Evaporation Loss: 


Less than 2 Ibs. in 24 hours 


Delivery Pressure: 
70 psig 
Fill Time: 
Less than 5 minutes 


Pressure Build-Up Time: 
Less than 10*minutes 


Liquid Level Gauge: 
Fixed probe, capacitance type 


Temperature Operating Range: 
Continuous; from —65° to +160°F 


Altitude Operating Range: 
From 0 to 60,000 ft. 


Flow Rate: 
Equivalent to standard gas flow of 60 
liters per minute 


Alternate Application: 
Available in 8— 10 — 25 liter sizes for 
Cockpit Breathing Oxygen applica- 
tions. Available for Nitrogen Pressuri- 
zation for missile and aircraft applica- 


tions. 
This product comes with a 1 year guarantee 
against defect in material or labor. 
Quotation on request. 
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Model 10 S-2 
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Flight Personnel Breathing Oxygen Systems 
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Model 10S-1A 





Oxygen Breathing Components and Systems 


For years, CAMBRIDGE CORPORATION’S air- 
craft breathing oxygen supply dewars have 
been the standard of excellence in the indus- 
try. This same high standard has been built 
into CAMBRIDGE CORPORATION’S advanced 


Model 10 S-2 


This converter incorporates CAMBRIDGE 
advanced design concepts of spherical 
shape, capacitance gauging, and reduced 
weight and size. Vibration characteristics 
have been improved over existing models 


10-Liter Converter 


design converters, exemplified by Model 
10 S-1A shown above. CAMBRIDGE compo- 
nents or complete systems are available, 
qualified to specific engineering and per- 
formance requirements. 


with no increase in weight or evaporation 
loss. In fact, Model 10 S-2 has broadened 
every known operational parameter of pres- 
ent day converter design. 


SPECIFICATIONS 


Capacity: 
10 liters at one atmosphere 


Weight Empty: 
30 Ibs. 


Load Limits: 
Vertical (down) 8.5 W 
Vertical (up) 5.0 W 
Lateral 5.0 W 


(In accordance with MIL C-25673) 


(U.S.A.F.) 


Evaporation Loss: 
Less than 3 Ibs. in 24 hours 


Delivery Pressure: 
300 Psig 


This product comes with a 1 year guarantee against defect in material or labor. Quotation on request. 


Pressure Build-Up Time: 
Less than 10 minutes 


Liquid Level Gauge: 
Fixed Probe, capacitance type 
MIL-G-25645 (USAF) 


Temperature Operating Range: 
Continuous, from —65 to +160 F 


Flow Rate: 
Equivalent to standard gas flow of 
80 liters per minute 


Alternate Application: 

e Available in 5—8—20—25 liter sizes for 
Cockpit Breathing Oxygen applications. 

e Available for Nitrogen Pressurization for 
missile and aircraft applications. 
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Model 25S-3 
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p Flight Personnel Breathing Oxygen Systems 


Model 258-3 





Oxygen Breathing Components and Systems 


For years, CAMBRIDGE CORPORA- 
TION’S aircraft breathing oxygen supply 
dewars have been the standard of excel- 
lence in the industry. This same high 
standard has been built into CAMBRIDGE 
CORPORATION’S advanced design con- 


Model 25 S-8 25-Liter Converter 


This converter incorporates CAMBRIDGE 
advanced design concepts of spherical 
shape, capacitance gauging, and reduced 
weight and size. Vibration characteristics 
have been improved over existing models 


SPECII 


25 liters at one atmosphere 


Empty 

35 pounds maximum 

8.5 wt. 
5.0 wt. 
5.0 wt. 


Vertical-{down) 
Vertical-(up) 
Lateral 

ation Loss 
Less than 4 pounds in 24 hours 


MIL-C-25674 
(USAF) 


Operating Pressure 


300 PSIG 


n accordance with 


verters, exemplified by Model 25 S-3 shown 
above. CAMBRIDGE components or com- 
plete systems are available, qualified to 
specific engineering and performance re- 
quirements. 


with no increase in weight or evaporation 
loss. In fact, Model 25 S-3 has broadened 
every known operational parameter of 
present day converter design. 


ICATIONS 


Af’ i 


Pressure Build-Up Time 
Less than 10 minutes 
Liquid Level Gage 
Fixed Probe, capacitance type 
Temperature Operating Range: 
Continuous, from —65°F to +260°F 
Flow Rate: 
Equivalent to standard gas flow of 150 liters 
per minute. 
General: 


This converter designed to meet specifications 
MIL-C-25674 and MIL-C-25666 
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This product comes with a 1 year warranty against defect in material or labor. Quotation on request. 
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Model CL 100 P 


Liquid Nitrogen Flightline Service 








Model CL 50 





The CAMBRIDGE Model CL 50 meets and exceeds 
all performance requirements as designated in 
USAF specifications Mil-T-4796. Model CL50 
features rapid pressure build-up time of less 
than 1 minute and includes safe and simple 
operational characteristics, low initial cost, and 
long trouble-free service life. Vacuum leak rate 
is less than 1 x 10-8 cc/sec and evaporation loss 
is lower than 234% per day. Trailer conforms 
to Mil-T-8299A. 


Model CL 50 
Dimensions 
Overall: 1042” long, 67” wide, 54” high. Tow bar — 60” 
Outer Shell: 60” long, 36%” diam. 
Inner Shell: 45-1/6” long, 20%” diam. 
Shipp! 1G Weight 1200 Ibs. 
Capacity: Liquid O2 or Ng 50 gallons 
Water Volume 55 gallons 
Materials: Outer Shell: Ye” 5052 Aluminum 
Inner Shell: 3/32” 5052 Aluminum 
Insulation: Powder-Vacuum 
Mil Spec. Conformed tc 
Mil-T-4796 and to Navy Bureau of Aeronautics 
Mil-T-4829 modification 
Mil-T-8299A (Trailer) 
Operating Characteristics 
Evaporation Loss: less than 2.75% per day 
Operating Pressure: 50 psig (USAF MA-1) 
100 psig (USN No. 4) 
Vacuum Loss Rate: less than 1 x 10-8 cc/sec 
Pressure Build-up Time: less than 1 minute @ 50 psi 


: less than 2 minutes @ 100 psi 
Safety Devices 


Cambridge safety valve No. A241, rupture disc, 
Cambridge 80-90 psig safety head, Cambridge relief 
valve No. A225. 
System Components and Controls 
Pressurizing Coil under dewar; pressure build-up con- 
trol valve; fill, discharge and vacuum valves; Cambridge 
vacuum filter, vacuum and pressure gauges, liquid level 
gauge. 
Alternate Application 
® Available for use with Liquid Nitrogen, Argon, and 
Hydrogen (with or without Nitrogen Shield). 
® Available: As Nitrogen Pressurization cart with 3000 
psi pumping capability. 


SPECIFICATIONS 


The CAMBRIDGE Model CL 100 P is a Nitrogen 
Servicing Cart which stores and transports 
liquid nitrogen, and delivers high pressure gas- 
eous nitrogen. The unit consists of an insulated 
liquid nitrogen tank, a reciprocating pump 
mounted on the tank, a warming coil for 
pumped nitrogen, necessary valves and gages 
for control, and a trailer on which the whole 
assembly is mounted. 


Model CL 100 P 


Dimensions: 
Overall: 104%” long, 67” wide, 62” high; Tow bar — 
60”; Outer Shell: 60” long, 36%” diam.; Inner Shell: 
45-1/6” long, 20%” diam. 

Shipping Weight 
1600 Ibs. 

Capacity: 
60 gallons liquid nitrogen 

Materials 
Outer Shell: Ye” 5052 Aluminum; Inner Shell: 3%” 5052 
Aluminum; Insulation: Powder-Vacuum 

Pump: 
Vertical plunger pump hung from structure on top of 
tank with end immersed in cooling bath. Motor and 
adjustible speed drive mounted horizontally on struc- 
ture. 

Vaporizer 
Air-warmed, finned tube, with electric defrost mounted 
under tank. 

Pump Delivery: 
Adjustable from 0 to 20 SCFM at 0-3500 PSIG. 

Pump Motor: 
2 h.p., 110 volts 60 cycles, single phase is standard. 


This product comes with a 1 year warranty againsi 
defect in material or labor. Quotation on request. 
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Model EHP8-55 
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Model EL-1000 


Model EMP-35-30 


LIQUID OXYGEN TRANSFER AND PRESSURIZING PUMPS 


CAMBRIDGE CORPORATION has long recog- 
nized an urgent need for liquid oxygen 
pumping equipment of extremely high 
capacity and trouble-free operating charac- 
teristics. To meet this demand, CAMBRIDGE 
CORPORATION offers a line of liquid oxygen 
pumps, unmatched in industry today and 


Model ERH 30-30 


Cambridge Model ERH 30- 
30, High Pressure Pump, is 
of the positive displace- 
ment, triplex, exposed 
type. The operating parts 
of the pump are of stain- 
less steel and are mounted 
with its drive train and 
motor on a common base. 
The Cylinder head is 
tapped for precooling and 
is adaptable for insulation. 


Flow Rate: 
Total Head: 
Required NPSH: 


5 GPM 
3000 PSIG 
10 feet 
(oxygen) 
Power Required: 10 HP 
Alternate capacities and dis- 
charge pressures are available 
on request. 





Model EHP 8-55 


Cambridge Model EHP 8- 
55, High Pressure Pump, is 
of the positive displace- 
ment, triplex, exposed 
type. The operating parts 
of the pump are of stain- 
less steel and are mounted 
with its drive train and 
motor on a common base. 
The Cylinder head is 
tapped for precooling and 
is adaptable for insulation. 


Flow Rate: 

Total Head: 
Required NPSH: 
Power Required: 


1.5 GPM 

5500 PSIG 

16 feet 

15 HP 

Alternate capacities and dis- 

charge pressures are available 
on request. 





service-proved in our own advanced 60,000 
GPH liquid oxygen test loop now in opera- 
tion at Lowell, Mass. CAMBRIDGE LOX 
transfer pumps require no cool down prior 
to operation, an important feature reducing 
losses incurred during transfer operation. 


Model EL 1000 


Cambridge Model EL 1000- 
is a low head-high flow 
centrifugal cryogenic 
transfer pump, capable of 
transferring 250 GPM at 
75 PSIG. Low mass design 
eliminates cooldown and 
reduces transfer losses. 
Available in wide range of 
head-flow combinations as 
well as variable speed fea- 
tures. 
250 GPM 
100 PSIG 

10 feet 

15 HP 


Flow Rate: 

Total Head: 
Required NPSH: 
Power Required: 


Model EMP 35-30 


Cambridge Model EMP 35- 
30, Medium Pressure 
Pump, has been specifically 
designed for cryogenic ser- 
vice under the following 
conditions: 


Performance Data: 


Flow Rate: 
Total Head: 


35 GPM 

600 feet 

(oxygen) 
Required NPSH: 3.5 feei 
Power Required: 10 HP 

Pump Weight (wetted portion): 

8 pounds 

Type: Two Stage Centrifugal 





This product comes with a 1 year guarantee against defect in material or labor. Quotation on request. 
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Model 5400 
Liquid Hydrogen 
Transport Dewar 


As a result of the widest industry acceptance of CAMBRIDGE Model 2700 Transport dewar for use 
with liquid oxygen/nitrogen/argon/methane, we have expanded our line of extreme low tem- 
perature transport equipment. Pictured here are some of our newest models which are in produc- 
tion and are serving the Armed Forces and commercial industry programs. It is with pride that 
CAMBRIDGE adds the newest member, our all aluminum Model 4100 L to the cryogenic industry’s 
most complete line of transport equipment. 

Rugged Roadability: The Model 4200 is performing today under severe extremes of climate over 
adverse road conditions; through deep mud, sun-scorched ruts, slush, snow and jarring frost heaves. 

Cryogenic Excellence: Evaporation losses under 1% per day. Hi-fidelity vacuum performance 
practically eliminates service requirements. Quick pressure build-up can be maintained during 
transfer operations. 

Safe, Efficient Design: Compartment specifically designed for simple and safe operation. Fully 
equipped with functional safety devices. Meets all ICC requirements and regulations. 


SPECIFICATIONS Model 4100L 


‘ System Components and Controls: 
Overall: Approximately 32’ 1” long, 11’ 5” high, 8’ Vacuum filter, vacuum and pressure gauges, neo- 
wide prene diaphragm type vacuum valve, extended stem 
fill and discharge valves and vacuum pressure 
Empty: 16,300 Ibs. relief valve. Quick pressurizing coil mounted under 
Loaded: 54,000 Ibs. trailer. Liquid line protected with Teflon seated 
pop safety valve. Valves and gauges mounted in 
aluminum compartment forming an extension of outer 
shell. Transfer Hose Sofety Valves — Liquid Level 
Gauge. Interior Lighting Available as well as flow 
metering equipment at extra cost. 


Liquid O2: 3900 gallons with 5% vapor space 


Outer Sheel: H 112 High Strength Aluminum 
Inner Shell: H 112 High Strength Aluminum 
Insulation: Powder-Vacuum 
ing Characteristics: 
Evaporation Loss: Less than 0.9% per day —_ 
Operating Pressure: 25 psig. Alernate Application: ; 
iia ttn Low Pressure Transfer Pump Available 


Outer Shell: standard Cambridge automatic reset ne ee a 


safety head 

Inner Shell: 2” bronze bodied, Teflon seated pop 

safety valve with stainless steel spring set at 25 

psig. and a 2” linestring dish set at 45 psig. Inner Optional Equipment: 

shell carries A.S.M.E. international code stamn. Spread Axle or Single Axle Available 


This product comes with a 1 year warranty against defect in material or iabor. Quotation on request. 
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Model 1500-25 


The CAMBRIDGE line of storage dewars is available 
in series from 150 to 42000 gallons liquid capacity. 
These Dewars are designed to store bulk quantities 
of Liquid Oxygen, Liquid Nitrogen, Liquid Argon 
or Hydrogen for long periods at extremely low loss. 
The advanced trend of CAMBRIDGE CORPORATION’S 
cyrogenic “know-how” is reflected in the high per- 
formance characteristics of these outstanding stor- 
age units. These models are enjoying wide accept- 
ance in industry, as an efficient, low cost product 
bulk station, and as a rugged, dependable compo- 
nent in the liquid logistics program of the Armed 
Forces and commercial industries. 


Model 500-25 


CAMBRIDGE Bulk Storage Dewars feature ex- 
tremely low evaporation loss as exemplified in 
model 500L at approximately 1.2% per day. In 
larger sizes evaporation drops to less than %% per 
day. Another important factor is the quick pres- 
surization which assures adequate suction pres- 
sures to facilitate transfer operation at flow rates 
as high as 1500 GPM. 

Hi-Fidelity vacuum performance insures mini- 
a service requirements and long trouble-free 
ife. 


Model 500-25 


Liquid equivalent to 500,000 SCF 
oxygen gas (4,350 gallons) 


10% 


Inner vessel: Cylindrical with F 
& D heads, mounted horizontally 
Outer vessel: Cylindrical with F 
& D heads, mounted horizontally 


Inner vessel: Type 304 stainless 
steel or equivalent 
Outer vessel: SA 285 C carbon 
steel or equivalent 


Inner vessel: 25 psig internal with 
full vacuum external ASME Code 
stamped 

Outer vessel: Full vacuum internal 
with atmospheric pressure exter- 
nal 


Evacuated Perlite 


mal Evaporation Rate 
Less than .5% rated capacity per 
24 hours at 100 microns insula- 
tion pressure 





SPECIFICATIONS 
Model 1500-25 


tad Canarit 
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Liquid equivalent to 1,500,000 
SCF oxygen gas (13,050 gallons) 


srance Volume 
10% 

Configuration 
Inner vessel: Cylindrical with F 
& D heads, mounted horizontally 
Outer vessel: Cylindrical with F 
& D heads, mounted horizontally 


Aaterial 

Inner vessel: Type 304 stainless 
steel or equivalent 
Outer vessel: SA 285 C carbon 
steel or equivalent 


Operating Pressure 
Inner vessel: 25 psig internal with 
full vacuum external ASME Code 
stamped 
Outer vessel: Full vacuum internal 
with atmospheric pressure exter- 
nal 

insulation: 
Evacuated Perlite 

Normal Evaporation Rate: 
Less than .3% rated capacity per 
24 hours at 100 microns insula- 
tion pressure 





Model 280 


Capacity: 
28,000 gal. (10 percent vapor space 
provided) 
Design temperature 
—297° F. 
Design pressure 
(inner shell) 50 psig 
Working temperature 
—297 °F 
Working pressure 
15 psig 
Type 
Horizontal 
Material 
Inner Shell Type 304 S.S. 
Outer Shell A 285 Gr. C Carbon 
Steel 


Insulation 
Selected Perlite, —80 mesh 


Normal Evaporation Rate: 
Less than .25% rated capacity 
per 24 hours at 100 microns insu- 
lation pressure 


This product comes with a 1 year guarantee against defect in material or labor. Quotation on request. 
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Model 2310 
Transport Tank 


CAMBRIDGE CORPORATION manufactures a 
wide variety of Hydrogen Peroxide Storage 
Tanks and Trailers. Our superb weldments 


are a contributing factor to the high degree 
of acceptance these units are enjoying in 
industry today. 


SPECIFICATIONS 
Model 2310 


Dimensions: 

Overall: 96” high, 120” long, 84” wide 

Tank: 60” diam. x 117.75” long 
Weight 

"Empty: 4,000 Ibs. 

Loaded: 13,600 Ibs. 
Capacity: 

Water Volume: 1300 gallons 
Aaterials: 

¥e” thick passivated 5652 aluminum 


ty Devices 


Permanent vent, quick opening dump 
valve; high temperature warning 
alarm 


Note: 
New passivation facilities at Cam- 
bridge Corporation handle up to 
90% purity H20>. 
Quotations for passivation on re- 
quest. 


Construction: 
Tank %” thick passivated 5652 alu- 
minum plate. Carbon steel saddles 
clamped on by steel straps; saddles 
bolted to carbon steel skid. 

Alternate Applications: 
Trailers for transport of Hydrogen Per- 
oxide available in 2000 and 3000 gal. 
capacity built of 5652 Aluminum. 
Also available in various sizes for use 
as process tanks. 


H20>2 Trailers Also Available 


Quotation on request. 
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Rejector units which are important input and control 
elements of this system, has also contributed to the devel- 
opment of several other important elements of this system. 


Long arm of SAC’s deterrent force, Boeing Airplane 
Company’s intercontinental B-52 has as its nerve center 
the AN/ASB-4 Bombing/Navigation System, developed 
and produced by International Business Machines for the 
United States Air Force. 

Aside from pinpoint navigational and bombing accu- 
racy, this complex system is notable for a high level of 
reliability achieved by painstaking care in detail design, 
rigorous proofing of each part, and a system configuration 
comprising unit-tested modules. 

Servomechanisms, Inc., in addition to quantity 
production of the Pressure Transducers and Quadrature 


SUBSYSTEMS GROUP 


PLANTS: WESTCHESTER. CALIFORNIA » HAWTHORNE. CALIFORNIA 
WESTBURY. L.I.. NEWYORK + GARDEN CITY. L.!I.. NEW YORK 
GENERAL OFFICES: 12500 AVIATION BLVD... HAWTHORNE, CALIFORNIA 
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The United States Air Force through fifty years of leadership in the progress and development 
of Air Power has become an armed force for peace never exceeded in the history of mankind! 


CONVAIR A DIVISION OF GENERAL DYNAMICS CORPORATION 





